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. [err] .4 . MPROVED SOLDER TAI L AND 'ELECTRI C CONNECTOR INCORPORATFprﬁ$N§p
Background of ‘the Invention The present invention relates genera ij
term nal assenbly for an el ectric..connector.--and nore particularly to a
term nal- having an i nproved S@yggghéa|¢h@g££N which facilitates the _
attachi.ng of the termnals . qtpgAcannector to a prlntedscbﬁgug& boar d,

-and whi ch |nproves the quali
Poate ' II l Wi

IMPROVED SOLDER TAIL AND ELECTRIC
€O OR INCORPORATING

- Background of the Invent
| The present invention relates generally to a_“
terminal assembly for an electric connector, and more
particularly to a terminal having an.improved solder_tail
portion‘which facilitates the attaching of the terminals
5 of a connector to a printed circuit board, and which
improves- the quallty control of mountlng connectors to
'clrcult boards. .
As is Well.known, electric connectors are used
eto.connect different_electronic devices.to printed-
10  circuit boards in various electrical and electronic’
| apparatus. Snch.electric connectors usuelly include a.
plurality of terminals arranged at predetermined inter-
vals and fired to a connector housing. Each terminal nay
have its tail portion extend ontwardly from the.housing
15 .so'that it may'be soldered to an associated hole in a
| circuit board. | |
In the manufacture of such electrlc connectors,
a plurality of these term;nals are typlcelly inserted
into.corresponding holes of the connector housing or are
20 embedded in a connector housinglmold and the connector
housing formed.by rnject1onemolding.the housing.around
the terminals. The connector housing often has

positioning pegs disposed at its opnositefends;-thereby_



As is welkl known, electric ors.are used to ¢ Blis) %@ﬂfﬁsBé
el ectroni ¢ devices to pr|ntadTg@5*EerptgpgNt board ectrlcm
and ekectroni c appar at us. ~S| ch el ggpLAgggonneciors u

plurality of termnals ar r angeg—at—pregeterH-He i ntier - s an |xed to a
‘connector housing. Each terminal may have its ta|I portlon_§§1§g g twardly
from t'the housing. 15 o .so that it nmay be soldered to an I'a d hol e

inacircuit Arite] rﬁhﬁFM@&éHrg ﬁ.t%&ﬁ?m?t ggt Ehe 6BRRGELRLS:

plurality of t s.are typi I'nse Into correspondlng
hol es of the Qﬂﬂﬂ?@iﬁe E@U&nﬂﬂsgﬁcﬁaEed printed circuit board.

In use, these connectors may be attached to
associated clrcult boards by pos1tlon1ng the connector on
5 | -the circuit board with the aid'of their connector posi-
| tioning pegs and by inserting the extending solder.tails .
of the terminals into engagement holes in the circuit
fboard. The terminal solder tails are then soldered to
the circuit board}',The effectiveness of attachment of
10 the connector to the circuit board depends on the
| exactness with which a11 terminals are poSitioned with
: respect to the positionlng pegs of the hou51ng and the
engagement holes. Even 1f the connector housing is |
placed .onto the circuit board in a correct position with
15 | _rthe aid of its positioning pegs, some of the solder tails
| - may not necessarily be aligned with the corresponding
engagement holes of the circuit board and accordlngly,
may catch agalnst or interfere with the edges of the
engagement holes when the connector houslng is pushed
20 - . against the printed circuit hoard.-
| - This 1nterference may not only lead to bendlng
or other damage to the solder talls, but also nay prevent
the effectlve attachment of the electric connector to the
cirCuitlboard. These disadvantages increase with the
25 reduction of anj alignment tolerance for mispositioning.
: each terminal relatdve to the circnit board-engagement

hole. Accordingly, difficulty in controlling the quality

-



formed by .injection nolding {fhEHIBAHEETgHAS 8EEM |t he t onnect or
‘housi ng often has p05|t|on|n;_pegsREstﬁﬁéd at |{ts o her-eby
[err] [err] permtting the coFfrect posrtrorr g of the connector relative to
an associ at ed prlnted CIrCUIt board In use, these connectogsqumoksi :
attached to

N : ' . $ Sheet H
20 senbedded in a connegtes=hotusng-nol d-gnd t']n ot asglrn ﬁnSI ng
C

of these connectors 1ncreases w1th the decrease 1n
tolerance for misalignment for each terminal relative to

the corresponding receiving hole in the circuit board.

-i5 Summary of the Inventio) _

Thefpresent invention provides'a connector
housing and'a.group of terminals arranged at regular
intervals in'thethousing and laterally extending
therefrom, the terminals being formed from a terminal

- 10 assenbly, the terminal assembly including a series of
spaced—apart terminals 1ntegrally connected to a lateral
carrier strip and interconnected thereto at a joint
portion extending from a terminal body portion to the
carrier strip, the JOint portion having two generally

15 ' parallel edges, one edge extending 1nward1y from the
terminal body portion toward'the centerline of the joint
| portion, each terminal of the group of terminals heing
separated from the lateral carrier strip after being
fixed to the'housing by cutting the joint portion i
20 - 'diagonally to provide a tapered end“to the terminal.
| | A connector_of-the present invention also
.comprises a connector'nousing_and a grouﬁ of terminals
'laterally arranged at reQular intervals and fixed to the
housing, each end of the terminal having a solder tail
25 portion, the solder taillportion having'a first longi-
~ tudinal edge which extends close to or'in a1ignment with

. . ) ’ .
the centerline of the soldering portion inward from a
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a5500|ated circuit boards by p05|t|on|ng t he connecto '
circuit board wth the aid of [ff L

BeenRepl
] r*fﬁﬁﬁEEFGF=£E‘ jﬁﬁ Iﬁd by
i'nserting the extending sol de “?Qﬁl%’“iﬁT HARBEBN nal s nt hol es

in the circuit board. - The teflninal *SBMYe¥Dtai | g are then soldered to the
circuit board.- The effectiveness of attachnent 10 - t9s-0ponggtor to
the circuit board depends on the exactness with which all termnals are
posi ti oned wi todyepeedtidm dfhehmidrmuinaly, fehys sdéldér taili portidnt he
engagenent- hol es. Even if the connector housing is placed onto the circuit
"board in a cohaé'émqo@etqqgn%ngqwhwh iﬂf@%ﬁ%lc‘%# ‘-;h% 5b§$t|eﬂgﬁgap@gs

sone of the solder tai
whlch extends diagonally across the centerline of the

solder tail portlon at an acute angle, thereby formlng a
5 tapered, or beveled end, to the solder tail portlon. |
| The first edge“ofdthe solder tail portion near
the tapered end is defined at the time of stamping, and |
~ therefore provides a'prlmary reference or alignnent 1ine.
The acute angle of the tapered end can be used as a
10 reference p01nt in optically aligning the connector-_
termlnals w1th their opposing 01rcu1t board engagement
holes. The tapered end includes part of a_reentrant
. portionglocated near the_centerline,:thereby leaVing a
relatiyely large allowance on either side of the terminal
15 - solder tail portion such that the terminal may be more
easily located inia permissible alignment position
relative to the circuit board engagement hole for
insertion. |
These and other objects, features.and
20 | , advantages of the present invention will.be apparent
through a reading of the'following detailed description,
Qtaken in conjunction with accompanying drawings, wherein

' 1iké reference numerals refer to like parts.



may not ‘necessarily be ali gned with the correspoﬁ[& ﬁlﬁlﬁi‘f lce%ol es of

the circuit board and, accerdinag 'f=ﬁay catch agal re with the
edges. of the engagement hq| esisvbierET HES Ciheqt or ed 20

agai nst” the printed. circui boaﬁﬂfEfEL:__L_”errence may not only lead to
‘bendi ng or other-damage to , der tails, but al so may poewesb ST
effective attachnent of the electric connector to the circuit board. These
di sadvant ages gylépapesediptién 86 the Drawdngsi on of any alignnent

tol erance for mspositioning-each termnal relative to the circuit boar d
engagement hol e. Accordlnglthedcbﬁrsel of thecfniiowinggdetaided |ty

descrlptlon,'reference will be made to the attached

drawings in which: o |
'5. o FIG. 1 is an elevational view of a connector

o utilizing a terminal assembly constructed in accorﬁance
- with the principles of the preseht invention;
| _.FIG..z is a ﬁlan of the connector of FIG. 1;
. FIG. 3 is an eletetional_view of an end of the

10i-- connector of FIG. 1;'. _

FIG. 4 is a plan view of a portlon of a.
terminal assembly constructed in accordance with the
'principles of the preeent invention illustrating the
portion,wherein the terminal is formed as part of a

15 ;carrler strip; o
| FIG. 5 is a plan v1ew of the ta11 end of the

terminal of FIG. 4 after cutting along line A-A of FIG.

4;
FIG. 6 shows the manner in whlch the connector
20 of FIG. 1 is mounted to an assoclated printed c1rcu1t
“board; |

FIG. 7 is a plan view of a portion of a
conventionei,terminal'whe:ein the portion is part of a
carrier strip; | |

25 Eis. 8 is a pla_n-viev.l of the tail end of the
terminal of FIG. 7 after cutting along line F-F of FIG.

7;



[err] [err]

3 of these connectors increases mnthTP ol erance
“for nisaLignnent for each termnal relative to th receiving
hole=in the circuit board. t he pr esent

10

15

20

“invention prOV|des a conn fﬁﬁsﬁg A 5ﬂ§$éﬂkroup of term nals arranged at
regular o W - . 95~040 SI

" FIG. 9 shows the manner in which a eenneeter
using the terminals of FIG. 8 is mounted to'a_printed'
cireuit board; - |

FIG. 10 is.a.ﬁlan view of a portion.df another
'cenventional terminal_whereiﬁ the'bortion is perttof a
carrier strlp, | .

FIG. 11 is a plan view of the ta11 ‘end of the
term1na1 of FIG. 10 after cutting along line A-A of FIG.
10;

FIG; 12 shows the manner in which a connector
using the terminals of FIG. 11 is mounted to a printed
circuit board; . _ .

| ,FIG; 13_1;'5 plan view of a portion of still
.anothet conventional terminal whefein the_pertion is.part
of a carrier strip;

FIG. 14 is a plan view of the tail end of the
terminal of FIG. 13 efter.cutting along line U-U of FIG.
i3;'end_

FIG. 15 shows the manner in which a.cbnnector

using the terminals of FIG. 14 is mounted to a printed

circuit board.



) ' + This Sheet Has Been Replaced
.intervals in the hou5|ng and lateral ly extending theref nals
bmngTonmdfrmnatermnal&ﬂ:::::agmmm ,theter

. including-a series of spacedjapdist SHEETMHAABEENN egral l'y connecte

| ateral carrier strip and intlerconREELAGEPheret) at "a joi nt _paqrt.i
extending froma termnal bo rrier strlé5 3 %&lnt
porti on havi ng ( [ , . » extendlng
‘inwardly froffrtre-terntiar T flcamiicas of the j oi nt

portion, each term nal gngfgeglXe%tgag%ﬁggﬁggg?ggtggpg£?quu§Eﬁg*the

lateral carrier strip a erng y cutting the joint
portion. the present 1nvention will become more apparent after an

examination of the deficiencies and disadVantages of the
5 - prior art. - | |
FIG. 7.iliustretes_a-tail'portion of'a
conventional connector terminal 21 which.is secured in a
oonnector housing (not snown); | | |
| The terminals 21 are nade in a conventional
10 | manner from an elongaﬁed metal sheet or stnip.by.stamping
to define a continuons arrangement of terminals integral-
ly connected to the carrier strip 33. As.seen in FIG. 7,
1the terminal 21 includes a solder tail 25 which extends
out from the connector housing. This solaer tail 25
15 1,.-inc1udee the body portion 26 and a reduced width_tip
| which is inserted into the circuit board engagement holes
. _ _
| The terminal_body portion 26 is reiatively wide
and hes two opposing, genereily'parallel_edges 51, 52
20 which converge or reduce in ﬁidth down to that of the
joint portion 24. This reduction is'defined by the
opposing angled edges 34, 25 which extend 1nward1y from
"the body portlon edges 51, 52 until they attaln a
predetermlned width for the joint portion 24 as .
.25 o represented by-opboSing-parallel edges 30..
| 'The'joint portion 24 then diverges outwerdly

and increases in its width as.illustrated at the bottom
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_ o ' il .’ This Sheet Has Been Replaced
20 = diagonal ly to provigde—a—tapered end=fo the nnect or .

. of the present invention aliSTHISBREHTS®SS &EEMNNect pr -Hmum"mlﬂmﬂgroup of =
termnals laterally arrang(d-at_RéauA@EDinter als,an housi ng,
each end of the ternm nal ha¥ g - 25 | portlon t he sol der
tai| portion having a first |ongi- tudinal edge which ext2na®4 @18%c to or

0 A Tanmeni gy P S | diotlled Vi 88t USLLERR Rh R’ PRBLTLLE O 2

opp081ng edges 27, 28 of approximately the same w1dth as .
the body portlon 26. It can be understood that the
proflle of the joint portion 24 includes, in effect, a

5 _notched or reentrant area 31 of the terminals.

| _The_terminal assembly, i.e., the carrier strip
33 and its_extehding terminals 21 aretattaehed.tc”the
connector housing by inserting the terﬁinals_Zl
'(typically contact ahd.body portion fitst).iﬁto corre-

10 sponding cavities of the cohnector.housian " Then, 5y
cutting_all'of the.termiﬁals 21_froﬁ the carrier strip 33
along line F-F, thelterminals.zl are separated from the
carrier.strip so.that.they attain the reduced end tab
proflle as 1ndlcated at E in FIG. 8.--A1ternative1y; the

.15' .termlnals may be separated from the carrier strip 33 and
subsequently inserted 1nto_the connector housing.-

In the mounting of the connector onto a circuit
board, an optical measurement is often made to determine
if the terminals 21“are-proper1y spaced relative to the

20 - housing at correct regular intervals'as indicated at npu,
However, cenventional terminals 21 of the type
“illustrated in FIGS; 7-9 provide no'portions or surfaces
which_may~be.used as a standard to permit epticall

: measurements.'.Therefore, the required quality control

25 .for ensuring alignment of the terminal solder taill-

| portions with the circuit board engagement holes is

difficult. As seen best in FIG. 9, the neck portion 24

—8-



4 body pbrtion of the termnal, the solder ta|I portlThllsseetHa 8hd
edge which intersects the fir sgge—and. Wi hN Jkt ends T 0SS
Y y qﬁltﬂ_l—
E _

the centerline. of the sol der Ecute

formng ab “tapered, or _ sol der ta|I portlon The
first edge of the solder tail ! on near the tapered end igs-dafg d at
the tirme of stanping, and therefore provides a prinmary reference or .
alignnent |ine. The acut Enaagderotot factiajfitate eptical heassmdmmtadfd
reference point in optically-aligning the connector termnals with-their

~ opposi ng C|rcutheb@ntereagagengﬁtthe terminals 21 for quality control

‘and to fa0111tate the 1nsertlon of terminals 21 1nto a
circuit board, there has been proposed a third terminal
5 . 21" with a solder tail 26" having a rounded terminal end
as.snown in FIG. 13. . It has an extended body portion 25"
which is integrally formed with an-elongated,'
transversely extendlng carrier strip 33”. The body-'
portion 25” has parallel edges 27”, 28" which extend for
_10. _ the length of the.quy portlon 25”. The solder tail
| | portion 26" is formed into.a roﬁnded shane along line U-U
in FIG. 13 when it is separated from the carrier strip
'33” by a cuttlng punch.
This rounded end is symmetr1ca1 around a
15 ' _centerline 29 and it provides a reference point for
| eptical measurement to determine'the spaeing_of the
solder tails with respeet to the circuit board engagement
holes. It alse'provides a relativeiy large alignment r.
tolerance nqr or "d'" on either s1de of the solder tall
20' 'centerllne as 1nd1cated 1n FIG. 15. However, the rounded
_cut 1llustrated in FIGS. 14 & 15 is more expenSive and
difficult than a stralght or diagonal cut as 111ustrated
.in FIGS. 4,5, 10 & 11.
_ Furthermore, incorrect severing, such as that
25 ~ which may occur if the cutting punch is even slightly
| misaligned'with the terminals'may'lead to an appreciable

L)

deviation U! relative to the centerline 29 (FIG. -14)



hol es. The tapered end includes part of a reentrant poTT eplace
the’ centerline, thereby | eavi targe al'lo & si de -
of the terninal 15° ~ sold rTHmij‘oniETrfﬂfP@ﬁEeUc t hat t ] y be .
more easily located in a permilssi bl RERLA§ERent plisition relative to the
circuit board engagenent hole sTtTon. These and ot hergsalygRriss
features and 20 advant ages of the present i nvention will be apparent
t hrough a reach-egubtm@elﬁothemegmdﬁhasl e ings arrpngad cuAk®T iorder
conjunction wth acconpanying dramnngs ‘wherein |like reference nunerals
refer to like mhthsthelr reference points for optical measurement.,

This makes the quality ‘control extremely difficult.
Referrlng now to FIGS. 1-3, an electrical con-
5 nector utilizihg termihals cdnstrﬁeﬁea in aecordanee with
the pr1nc1p1es of the present 1nvent10n is illustrated -
generally at 60 and comprlses an.elongated connector
hou31ng.3 hav1nq a group 2 of terminals.l fixed to the
housing 3'and extending ﬁherefrom at a lateral spacing
10 - mpw between centerlines of adj01n1ng terminals 1. The
top portlon 17 of the connector housing -3 has an
”longltudlnal channel or insertlon slot 17a which is
intended to accommodate-an_addltlonal electrlc connector
part, plug or secdndafyleircuit card. Contact portions
15 65 of the terminals extend into this channel 17a.
~The terminals include tail bertieﬂs 18 which
extend_out of the eennector through the bottom portion.of
the hoﬁsing 3. These tail portions 18 serve es solderx
tails which are evehtually soldered to an.associated
20 prihted circuit board B. (FIG. 6.) The housing 3 may |
also include a pair of positioning pegs 19 and/or
boardlocks 19a at its opp051te ends to facilitate the
positlonlng of the electric connector relatlve to the
prlnted circuit board B. |
25 ' _ | As seen in FIGS. 4 and 5; the'terminals 1 ere '
formed as part bfien overall terminal assembly 50 which

is,ihitially stamped and formed from a strip of metal to-

-11-



. _ — This SheetH B
[err] 5 Brief Description of -“the cours aS n phwd
detail ed’ descrlptlon r ef er g QﬁﬁyngFmHAagﬁgwtr t he att

hnal V|e

whi ch: 5 Fl P&ACEDevatl
utilizing a tern1na| assenbliy -af'—- N accordance mnth the prlnclples_

of the present |nventycn; - 95-040 SI

'provide é series cf-interconnected'terminals integrelly_
formed with a carrier strip i3”as is well known in the
art . Ac illustrated in FIG. 4, ﬁhe_terminal'l has a
relaﬁively wide body portion 61_which is integral with a
-5 ' reduced-width joint or neck portion 4, which in turn con-
| .nects the terminal body portion 61 to the carrier strip
13. The terminal body portion 61 has two opp081ng,
geﬁerally parallel edges 7, 8 which define a
-predetermined width of the body portion 61. The joint'
10 '_.portion 4 is located edjacent the body portion 61 (shown
| below it in FIG. 4) and also has twb'lohgifudinel sides,
or edges.ll and 62 which~extend.gehera11y parallel to
eachlother." | | | _
“ A.piurality of such terminals i are integrally
15 : formed with the carrier strip 13,-Such as by stamping and
' forming the entire assembly from a eingle strip of metal.'
After being fixed to the connector housing 3, the
terminalc_may be-separated-from the carrier strip 13 by
cuttihg-through the joint.porticns 4 at a diagonal (along
20 "iine A-A of FIG. 4) to prcvide an acute angle at “Ev,
This:cutting forme a tapered end-portion 6 of the |
soldering tail.
Focueing sﬁecifically on the reduced-width
portion 5 of the termlnal 1, it can be seen in FIGS.IS &
| 25 _'6 that this portion has a first side, or edge 11, which
"is located inwardly of a corresponding edge 7 of the

terminal body portion 61. This edge 11 1s displaced or

-12-



FIG. 2 is a plan of the connector of FIG. 1 FI G 3 |gm ce‘\/lew
of an end of the 10 con e — of a
portion of a terninal assenbl -gqgggggﬂﬁxggngﬁc ordan '

principles of the present inv ntlonagbiAggmatln t he portlon wherein the
termnal is formed as part of 15 —caFFer strip; FlGgsagsd &Pl an
view of the tail end:.of the ternlnal of FIG 4 after cutting along line A-A
of FIG 4; FI G:fﬁsetomsonhtheabody porthbnhftilﬁetceﬂqecﬂotoward the '

centerllne 9 of the 301nt portion 4 and thereby
: substantlally deflnes a notch, or reentrant portlon 10,
of the terminal 1. The'reentrant'portion:lo_is formed on.
5 | each terminal 1 during stamping of the elongated metal
 strip and hes_a configuration which.is relatively easy to
form upon a stamping die or cutting punch so that all of
the terminals 1 integrally formedlwithﬁthe carrier l3
lstrip.oill have their'reentrent'éections 10 spacedlapart.
10 'from each other at regular intervals.
The opp051ng edge 62 of the reduced width
.portion 4_extends evenly from the opposite edge's of the
terminal body portion 61 so_that'the reduction in.width
of the”portion 4 is accomplished by the reentrant portion.
15 10.. However, it is contemplated that an additional
'reentrant'portion may be provided in the opposingledge 62
if necessary. In.forming the final solder tail, the
. reduced width portion 4 is cut along the diagonal line A-
A illustrated which extends-doﬁnwardly from the area
20 where the terminal body portion 8 joins with the reduced
width joint portion 4_to the reentrant portion 10. This-
cut is made at a diagonal and.traversee the centerline 9
:of-the termipal 1. (FIG. 5.) | | |
.Thie diagonal cut defines an angled_edge.or_
25 . guide surfece 12 which forms a tapered end E at the end
of the terminal 1 and which serves as e'“lead-in“ portion

.

for the terminal as explained below. Preferably, this

-13-



20 "of FIG 1 is nmounted to an associ at ed prlnte Zhys She
71s a plan view of a portion of a conventlon I term “ l

fﬁﬁﬁ# o
portien is part of -a carrl%ngff , pl an

view of the tail end of the] Ted éa: G N after cuttlng along line F-F
of FIQ 7; " [err] 95-040 SI

tapeféd énd of the terminal fofms-an acu£e'ang1e. The
lead-in pbrtioh S_has a feduééd'width as compared to the
| termin&l body portion 61 aﬁd'presents the éngled'edge or
surface.lz in opposition to the circuit board engagement
5 | hole.

The terminal soider tail# 18 are shaced apaft
at regular intervals from each other when all of the
.terminals 1 are diagonally éut.and separaﬁed from the
carrier strip 13. Once cut; all of-the terminals 1 are

10. - consequently afrahged with the intersecﬁing straight and
slanted sides 11, 12 of the tapered end 5 in'a'épacedh
apart order wherein the same distahceé éxiét'between
stfaight and slant sides of adiacent terminals. This is
advantageous ﬁhen utilizing optical means for‘determining

15_ whether all of the terminéls 1 are arranged at regular
.intervals as de31red when automatlng, the quallty control
of insertion of the terminal portlons of the connectors
into circuit boards.

| As shown.in FIG. 6; while attaching an electric

20 'conneétor to a circuit board B utilizing thé terminals 1

| of the present invention1'the ﬁositioninglpegs-19 Qf the
connector 5 are inserted in the positioning holes H' of
the circuit board.B'in a mannér which permits thé
tgrminal tail portions 18 to enter thé_holes H of the

25 : "printed circuit board B simultaneously. The tapered ends o
5 of the termihals'i extend through the board engagement'

L]

holes and may-project_partially beyond the botton surfacé-

-14-



6 FYG. 9. shows the manner in which a connector using théh FQE_
8 is nounted to a printed ci JOaT .Flg_qln s a pI l |I :
portion of another 5 chW@ﬁi 'éfHﬁgrnlhal mhereln

part of a carrier strip; 3a—vi-ewilof the tail end of the
termnal of FIG 10 after cutting along line A-A of FIG 10;98{p40 sI :
FIG 12 shows the manner in which.a connector using the term nals of FIG

11 is nnunted b &he’ bdagd. _ Solder is applied to the solder talls and

n

o)

'_\

'_\

np‘l

i
e

i

Il

circuit board to affect a rellable electric attachment.
- As descrlbed above, the reentrant portlon may
be easily formed 1n the termlnals by stamplng in a manner
' '5'.' such that the reentrant portions of adjacent termlnals
are_spaced_apart_frcm each other at reqular intervals.
~ The reentrant portion defines an interior edge 11 of the |
_joint portion 4 which lies ihwardiy oflthe correspending
terminal bcdy portion edce 7. The terminals 1 are
10 ' defihed.into their final sﬁape by cutting the joint
| portions 4 diagonally along line A-A to form_a_slanted,.
or ahgled edge 12 which extends inwardly aCross'the'.
terminal centerline 9 of the terminal to_intersect’with
the flrst edge 11. :Preferably, the angled edge 12 is
15 ' - formed at an acute angle to present the stepped, or
..-sawtooth conflguratlon of FIG. 5. The_angled edged 12 of
the tip of the solder tail extends generally opposite .
that of the angled edge cr sﬁrface 14 of the reentrant
porticn 10 of the terminal so that if imaginary lines are
20  extended along those two surfaces 12, 14, they ﬁill _ |
intersect. It wili be appreciated that the two inclined
edges 12,'14_cooperatelto prOVides a dualﬂalignment or
positioning .allowance 4 and 4' (FIG. 6) on cpposite sides |
.cf the tip of the solder tail 18. This allowance is |
25 . located on both sides of the tail portion centerline and
improveslthe mount}ng of connectors using.such termiﬁal

assembly to circuit boards. Importantly, these two

-15-



circuit board FIG 13 is a plan_vi

f.-a porti g S get ¢m£blmmd B
_conventional térmnal wherein ﬁ@#kkqnuﬁsugﬁﬁt'
strip: FIG 14 is a plan view’ erEPLACERd of he te '

after cutting along line U-Uo sh oms the nanner |n
whi ch a connector 20 " using the tern1na|s of FIG. 14 i sggDyphedrto a
printéd circuit board. ' _

angled sﬁrface; 12;'14 extend'tOWard the centerline 9 Sf
thé tail portion at terminal 1 and of the circuit board
engéqément'hole and'thereby_provide angléd lead-in or
pilot surfaces which maf engage each gdge of the holes
5 " during insertion, if necesééry;
| In.the particular embodiment of FIG. 5, the
taperéd end 5 of-the'soider tail is described és haviﬁg a
straight edge 11 proxlmate to the centerllne 9 rather_
than in allgnment-therewlth. This off-center arrangement
10 .  has the effect of increasing the resistance of terminal
to deformation or other daﬁage during'handling and
processiﬁg; ‘
| As.may be_hnderstood from the above};ah
electric connector terminal assembly according.to the.
15 present inQention dompfisés a series of terminals each
| having a solder tail with a lead-in portion defined by an
inﬁard edge close to or in alighment with the imaginéry.
. centerline on one side and a slanted edge-side diagonally
txaversing the centefline on the other. side, thus'forming:
20 R an acute angle point in Ehe vicinity of the centgrline to
| provide comparable aliowances on the opposite sides of
the te:minal'cehte;line-to assist in mounting the
tefmiﬂal_assemblylto a printed circuit board. The acute
angle point is adﬁantageoﬁs to thé optical measurement of
25 - terminal intervals for quality control. |
'Accordin?ly, it will be appreciated that the

‘embodiments of the present invention have discussed

-16~



advant ages of the structure of the.present invention:w .
f the

“apparent after an exam natlon._‘of g@g@m enciiels and d
5 prior . art. FIG 7 illys at ggpeACED| porfiion of a conventional

connector termnal 21 which i : ctor housr %-((ﬂﬂf ssfown).
The term nals 21 are nmade in a conventional

herein are merely illustratlve of a few appllcatlons of

[err] 7 Detail ed Descri ptian of the Preferred Enbodrnﬂﬁrmgﬁweﬁlmdand

- the pr1nc1p1es of the invention. Numerous modifications |
~ may be made by those skilled in the art without departlng

' from the true splrlt and scope of the 1nvent10n.

-17-



10 ‘manner from an el ongated netal sheet or strl
define a cont i nuous arrangenent of termnals |ntegral j ﬂ o] the
carrier strlp 33. As seen inj "“;-g-,.a_.

! r_I— O

tail 25 which extends out fr : Th|s sol der ta|
15 i ncl udes the body pottiar ced width tigsuwpaehsts
inserfed.into the circuit board engagenent holes H.- The term nal body
portion 26 is ogiAgMStel y wi de and has two opposing, generally. parallel
edges 51, 52 20 - . mhlch coverge or reduce in-width down to that of the
joint portion ZME ] DR IL ANDELRECTRIEC {COS PORATED

1. A terminal (i) for use in an electrioal

5 connector of the type which is mounted upon a circuit
board (B), the oonneotor'having a housing (3) nith a
plurality of terminal receiving areas therein, said
connector having a plurality ofzterminals in said
terminal receiving'afeas, contact portions . (65) of the

10 : terminals being held within said housing. while tail |
| | _portions (18) of said terminals extend out of said
‘hoysing, said tail portions being configured to be
'received in corresponding engagement holes (H) of the
.circuit board, each said tail portion comprising:
15. t. a body portion (61) that extends out_ffom'said
connector housing when said terminal is received nithin
said connector housing, and a lead—in portion (5)
disposed adjacent the body portlon,
said body portion hav1ng a first width and said
20 : 1ead-in-p0rtion having a second width which is 1ess than
" - said body portion first width; ' i
said lead-in portion being defined by at least two
intersectlng edges (11 12),_a first (11) of said edges
being disposed at a reentrant portion (10) generally
25 ' 'adjacent the junction of said body portion_and said'lead-
| in portion, the first edge (11) being disposed inwardly

with respect to a corresponding first edge'(7) of said

-18-
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opposrng angl ed edges 34, 25 which extend inwardly fr&h“ gedn

~edges 51, 52 until they attainy ternrned dth fo HHrtion

24 as-25 ° represented byJ 6 I+1ﬁ“ dges 3 Jgortion
rncr

24 then diverges outwardly an |is dth as |IIustrated at the
bottom [err] 8 of FIG 7 toform anot her W der section h%\g ’quoaéf" | el

.body portion and toward a longitudinal centerline (9) of
'said tall portlon, the lead-in portlon second edge (12)
cross1ng sald centerllne of sald ta11 portlon and
intersectlng sald lead—in portlon first edge at an acute
5 angle (E) to thereby define a tapered tip of said
| terminal, the_junctioh'Of:said terminal body and lead-in
portiohs including'an angied edge (14) which forms part-
‘of said reentrent:peftion_and which is disposed opposite
said lead-in portion second edge sucﬁ that said-lead?in
10 portion second edge and said angled edge present two
- anéled surfaces that extené.t6wa:d the tail poftion

centerline.

2. _The-tefminal as defined in claim 1,
15 .ﬁherein said'lead-ih portion first edge is spaced'epert

from and generally parallel to tail portion centerline.

3. The terminal as defined in claim 2,
wherein said lead-in portion first edge is generally

- 20 parailel'td said tail portion centerline.

4._ The termlnal ‘as deflned in clalm 1,
- wherein said. reentrant portion extends 1nward1y frem said-
body portion toward said tail portion centerline.
25 | | | I
_5. -The.terminal as defined in claim 1,

wherein said lead-in pertion first edge is'generally

S A




26. It can be understood t hate AN Atm;-: join
includes, in effect,, a b ; d
terninals.-The terninal Aﬁﬂ_____jer strip 33 and its
extending termnals 21 are att'aer ne connect or housi Nggsyo4®s€Lti ng
the térmnals 21 (typically contact and body portion first) .into corre- 10
spondi ng cavi t paradflellheoc ewe dppodiougictges TN, 8 PYof Usdidotathinalt he
termnals 21 fromthe carrier strip 33 along line F-F, the termnals 21 are
separ at ed frombbdy pamtiien snd pssmhtdpnsememvaandaly\ Qmeomedmﬁeslaladdbodp

opp05| ng edges 27, 28 of approxi matel Y the same_wi dt h Qjmi as R
t

rgnt are

portlon edges (7), thereby deflnlng a misalignment

tolerance.

6. The terminallas defined ih claim 5,
wherein said lead-in portion first'edge:is spaced apart

from said tail portion centerline.

10 - - 7. The terminal as defined in claim 1,
wherein said angled edge (14) is disposed at sald
reentrant portion such that an 1mag1nary line drawn along

- said angled edge crosses said tail portion centerline.'

15 - 8. The terminal as defined in claim 5,
wherein said angled.edée (14)_is disposed at reentrant
portion such that an imaginary line drawn along said

angled edge crosses said.tail_portion ceﬁterline.

20 . - 9. The terminal as defined in claim 5,
| _ whereindsaid angled edge (14) defines part of said
feentrant_portien and is disposed on said terminal such
_'that'an imaginary line drawn along said angled edée
'cresses”said tail portien centerline and intersects with
25 - | said lead-ih portion second edge between said lead-in

portion first edge and one of said body portion edges.
. L Y : .
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profile as indicated at E inF S&,EETA&—tePh‘atl ely, etHaSBee“ ‘hal s
may be separatéd fromthe cafjrf gtpLﬁcﬁﬁ ubseque ﬂﬁ :
‘the connector housing. In th the connector

board, an optical neasurenent is. often nade to determine if the ternlnals
21 are properly spaced relative to the 20 - housing at cesrLegd &f£oul ar
interval s ‘as indicated at. "P'. However, conventional termnals 21 of the _
type illustrated in FI GS107- 9 Micotinktor RAAApEE® for SodeRsg Wehch may be
used as a standard to permt-optical nmeasurenents. Therefore, the required
quallty controbraated clﬁbmltahnandu;tﬂegpunnactﬁrtinnludrnmaa sol der tail

dlelectrlc hous1nq (3) hav1ng a plura11ty of terminal
rece1v1ng areas thereln, the connector housing having a
5 | plurality of electrlcally conductive terminals dlsposed
) within sa1d areas; each termlnal (1) having a contact
portlon (65) for mating with an electrically conductive
portioa of another ci:cuit element and a tail porﬁion
which extends out of said housing and which is coafifmed
ib to be reccived in a hole on the printed circuit board,
each tail portion ihcluding an angled tip (6)-having a
.terminalitail portion misalignment tolcrance'associated'
therewith such that the angled.tip'has a-width”wﬁiCh is
less than an opening of said circuit boafd hole, each
15 - ﬁail portion further includingca body portion having
" opposing first,and second edQes (7, 8);:a reentfant
pcftion.(iO) associated thereﬁith and intersecting with
one of said body poftion cpposing edgcs,'the reentrant
portion including an angled edge (14) extending toward a
20 ~ centerline (9) of said terminal tail pofticn and a .
connecﬁing edge (11) intérsecting Said.angled edge and
dispcsed on said termiaal tail portion inwardly of'one_of
said.body pqrﬁion opposing edges, said reentrant.portioh
connecting edge forming an edge of said terminal tail
25 porﬁion angled tip, said terminal tail portion

misalignment tolerance béing defined by the extent to
_ . _ - _

___;a___i__;__~4______
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portlons with the circuit board engagement hol es is d‘-”h B“ eplaced, best
in FIG 9, the neck portlon 24— only _provi arela
al i gnirent tol erance "d" ﬁaqmg%mggﬁmAgggEﬁe m nal t :

inserting the term nals 21 iint o caepeagendl ng fhol es H of a prlnted circuit

board B. Since tolerance d i i ncreases thg §4é§”ty of
aligning the terminals 21 with and |nsert|ng theminto the holes the

circuit board ghich said reentrant portion extends 1nward1y of said

body portion one.edge.

11. The'conneétor as defined in'claim ;6,-

s wherein”said reentrant portion angled edge is disposed on
said terminal tail portion such that an imaginary line
drawn therealong intersects éaid terminal tail portiénh
éenterline'ahd an angled éurface_of s&id terminal tail
portion'angled tip. ._

10 | | |
12. Thé connector as.défined_in claim.lo,
‘wherein said_terminal taiilportion angled tip.forms aﬁ

acute angle (E).

15 o ' 43. The connector as defined in claim 10,
wherein said.reéntrant portion connéctihq edge (11) is.
éubétantially paréllel to said bpdy portion first'edge
(F). | |

20 ' 14. The connector as defined in claim 10,
wherein said terminal tail portion angled tip (6)
“includes an angled surface (12) extending in a direction

opposite that of said reentrant portion angled surface.

25

| AR O O R
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FIG. 10 jIlustrates a second style of conventional c@hﬂ@@ﬁéhSB
havi ng a rectangul ar 10 - body portion 25 |ntegr
carrier strip -33. The body por S VS ) tWQq pp05| and
is-cut diagonally along a lin ﬁﬁ@sﬁ&LTMM%%r% ljider tail 26 an

“separate each terminal 21' friym t heReREAGE]

33" as in FIG
10, thus providing 15 a angl ed end |nd|catg%§a§ GE#f
FIG 11. The beveled énd is c%ﬁm P it Ml s Ml OVi des a reference
point -for optical nmeasurements 1n order to determ ne whether the ternminals:
21' are properly spaced relative to the ‘housi ng at correct regul ar
i nterval s P,

An improved connector terminal has a proflle
whlch fac111tates insertion 1nto enqagement holes on a.
5 'nclrcult board. The term1na1s may be part of an assembly
which'includee_a'series of terminals arrenged in a
“spaced¥apart array.’ Eaeh has a solder tail portien
‘defined by a straiéht edge proximate to the'céhterline'
and a slanted edge which diaéonally_extends from the
io - other side and which'traversee thelgentefline to
| intersect with the first side to tﬁereby form an acute
_ anglg_ét-the tip.of'the terminal near the centerline to
provide compareble'ppsitioning ailowances oﬁ_the opposite
"sides of the centerline to facilitatelmounfing of'thef
15. terminals on a circuit board. The acﬁfe.angle point is
adVentageous to the opfical meaéurement of terminal

intervals for the quality control.

-23-



20 ", However, the bevel ed end E.o.f the termnal 21' permts only.a

relatively small tolerance "d" for msalignnment (shown at tte~treft—af—the

terninals) when inserting the tepnmpals-2+--int o L enDagpeeRal
a circuit board B as.illustrate{l tumsEHEETT Boﬂc‘co di ng g@ e
~difficulty with which the ternindls 21RERK ' t ed ﬂ[

lﬁoles H of.

T, :R-' laggd .
Wit :

board 'B' i ncreaFIG [e‘“r] I n acilitate opti & ”@t of '

o {
, o 7
3¥\ '
60—

| I‘ial




ty control and to facilitate

t he intervals P of the ter

the insértion of term nal board, there has been proposed
~a third termnal 5 il 26" havingT een Replaced
term nal end as shown in ext endegdqybody HI”“ .
which is integrally formed Wi th an el ongated, tra v[ sely

carrier strip 33" ybodys portion 25" has par el edges 27", 28" which
“extend for 10 ] o th of the body porifon 25" The sol der tail
portlon 26" is formed into a rou thle U—U|n FIG 13 V\}nen

it is separated fromthe carrier ?tl’l -e-?.@g punch

..//;/_-6




This rounded end is symetri cal around a 15 centerline 29 and it
prOV|des a reference point for. optical neasurenment to det erm ne .t he spacing

of the solder tails wthes ect to the,ghr ui t board eﬂﬂﬁmbsm |t
- ol erance-"' her
. as |nd|cate -

al so provides a relative

"~ side of the solder_tai

However, the rou t ustrated in FIGS 14 & 15 is nore expenS|ve and

difficult than a st mt Or diagonal cuf a ustrated in FIGS. 4,5, 10 &

11. ‘Furthernore, incorrect Sevpy 25 . whi ch may occur
|f the cutting punch is even sligh :

__B_QB_AE[

FIG. 8

~  PRIOR ART




“ni saligned with the termnal s may | ead to an appremable_dew_atq—en—u—

relative to the centerline 29 (EIG _14) [err] Il result ng i thc%d
terninals being arrange §F—|E qQ\é B’EEN‘ their refl uuaio i@ (AP mE101
‘optical measurement. Thilk %( aI I t. cont roI e ; “l Mmllcul t.
Referring now to FIGS. A “' eet on- - zi ng

.termnals constpt@ n1600rdance vmth
—-\-’\__/'-1 /A
-P_FHMI |

~— 2%
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t he pri nci,pl es of "'the present invention is illustrated generally at 60 and

canpri ses an el ongated connector. housi ng 3 having a group—2-—et—terni nas] 1
flxed to the housi ng 3 and extrm g therefram. a a Itmzalsg—mﬁd—imﬁ&@l
"P" between centerlines of adj|pi ni ng;gpg_mjaml S Thg top BBPM@EDN of
t he connector housing 3 has a . eI oP=FSEFtTon STot_T7a

which is int e_ndeFchco ate an addl ti onal
pl ug or secondar i t d. Contact portions 15

termnals extend into this channel 173 _ I RAl s |nclu i Reclaced
18 whi ch extend pﬁ'dﬁtheﬂe'annector | 26 port| III I

33

N BH aE ,, de'- _ l _-p' l _25"




the hou5|ng 3. These tail portions 18 serve as so

evéntually sol dered to an associ ated 20 pri nf et 4l )

(FEG 6.) The housing 3 may also include a pair o po%ﬁt%ﬂrtﬂ S {19 .
idefd |o I ng of

and/ or boardl ocks 19a at its opposite ends to faci}ig.a® ¥
the electric connector relative to the printed cir
As seeh in FIGS. 4 and 5, the termnals Lare formed as part of an overall
terminal assembly 50 which is initially stanped and formed froma strip of
metal to . ) L : :

IMPROVED BOLDER TAIL AND ELECTRIC _
- CONNECTO CO RATING S

ackground of the _ve o
| The present invention_relates generaily.to a
terminal assembly for an electric connector, and more
particularly to a terminal having an improved solder tail
“portion which facilitates the attaching oflche terminais_
5 " of a connector to a printed circuit board, and which
1mproves the quallty control of mountlng connectors to _'
circuit boards.
: As is well known,'electrlc connectors are used
to connect dlfferent electronlc dev;ces to prlnted
10 circuit boards in various electrical and'electronic
apparatus. Such'electric conhectors usually include a
plurality of terminals arranged at predeteruinedﬁinter-'
vals and'fixed'to a connector'housing.. Each terminal maj
have its tail portiou egtend outwardly from the housing_
15 ' so that it may be soldered to'an_associated_hole in a
circult ‘board. |
In the manufacture of such electrlc connectors,
a plurality of these terminals are_typlcally 1nserted
into correspouding holes of the_connector hbusing or are
20 embedded in a connector housing_mold-and the connector
housing formed by injecﬁion molding the housing around
the terminals. The connector'housingfoften has

positioning pegs disposed at its opposite ends, thereby



[err] 12 provide a series of interconnected ter nps= &ty 10

with a.carrier strip 13 as is well knownh in the j'BEPLAGEM Nﬁ§¥%%¥é.
FI'G- 4, the terminal 1 has a relatively w de body] port aqg W@gbch iis
integral. with' a5 - _ reduced-width joint or ne ﬁmbﬁnﬂagﬁggrumhhc in
turn con- nects the termnal body portio 61 to t carrier strip 1s. The

termi rdal body portion 61 has two opposing;: generally parallel edges 7, 8 '
whi ch defi ne ®Pemmiddiingrithel cexrectipositt boningoef | tive 6eonractpoi nt

relative to an associated printed circuit board.

=]

In uée, these connectors may be attached to
associated cirguit boards by'pOsitibning the cohnectdr on
5 .tﬁe circuit boafd with thelaid of their conne&tdf poéié
tioning pegs and by inserting the'e#tending solde; taiis
of tbe terminals into engagement holes in the circuit -
board. The.terminal solder'taiiS'are thén.éoldered to
the circuit board. The effectiveness of attachment of
10 " the connector to the circuit board_dépendslon the |
exactness with'which'all terminals are positioned with
respeét to the positioning:pegS'of the housing and the
'engaéement"hoies, Even iflthe cbnneétor'housing is |
placea onto_the-éircuit boafd.iﬁ a correct pbéitién with
15 " the aia of its_positiohing pegs,:some of the sélder taiis
may.not nedéssarily be.aiigned with thé corfespondihg
engagement holes of the circuit bba?d and,.acdordingly,
',may catch”agaihst or interfere'ﬁiﬁh.the edges of.the
engagement holes Qhen the connector housing is pushed
20 against the printed cifdﬁit.bpard.
| ' _ -This intérference may nbt only'lead ﬁo bending_
or other damage to the solder tails, but also may p:event
' thg effective_attachment of the e1ectric connector to the
circuit board. Theée disédvantgges increase with the
25  reduction of any alignménf tolerance for mispositioning
'eadh tefminal relaﬁive to the circﬁit boérd_engagement'

hole. Accordingly, difficulty in controlling the Quality



10 portion 4 is |ocated adjacent the body
in FIG 4) and also has two |ongitudinal sides,
extend general ly parallel to each other. A plurallty (o]
are integrally 15 . formed with the carrier
stanmping and formng the entire assenbly $rom a i ' 2

After being fixed to the connector housing 3, the tern1na|s may be -
separ at ed fromoth&hege |Qansqcrtqra3mgrm¢$ Wl elnrthg hdegreeaseninpor t i ons 4
at a di agonal &¥4ong 20 - "line AAAof FIG 4) to prOV|de an agute angle -
at "E'". This c QR?WQﬁrﬁP%tﬂ%ﬁﬁ%kﬁﬂ%ﬁﬂFpﬁﬁ?l%ﬁF termppal relative to

the corresponding receiving hole 1n_the c1rcu1t,board.

.~ Summary of the Inven

The'preSent invention-pro#ides alconnector
housing and a grouo of terminals arranged at regular
‘intervals in the housing and laterally extending
therefrom, the terminals being formed from a terminai

10 .- assembly, the termlnal assembly 1nc1ud1ng a series of.

- spaced-apart termlnals lntegrally connected to a lateral
carrler strip and 1nterconnected thereto at a j01nt '
portlon_extendlng from a terminal body portion to the

' carrier'strip; the joint portion'naVing two generally
.15 parallel edges, onhe edge extending inwardiy from the
-termlnal body portlon toward the centerllne of the j01nt
portlon, .each termznal of the group of termlnals belng
'separated from_the lateral carrier strlp after being
fixed to the hoﬁsing bY cutting the joint portion
20 diagonally to proﬁide a tapered end to the terminal.

A connector of tne present invenﬁion also
comprises a connecfor housing and a group of terminais
laterally arranged at regular intervals and fixed fo the
hoﬁsing, cach end of the terminal having a solder tail

25 _. portlon, the solder tail portlon hav1ng a flrst 1ongl-
tudinal edge which extends close to or in alignment w1th

'the centerline of the solderlng portlon 1nward from a



soldering tail. Focusing specifically ont _ I prtion 5 of the
terninalgl, it can be seen in FIGS. 5 & 2 REPEAC MENASHERTS(|porti on has a
fkrst-side, or edge 11, which is located i NKRL dOyB(MA}@ rregpondi ng edge 7
of the. terminal body portion 61. -This e R R ‘displ-aced| or [err] 13
_ offset fromthe body portlon flrst edge 7 toward the - . _

q—

body portlon of the termlnal, the solder tail ‘portion
hav1ng a second edge which 1ntersects the flrst edge and
' “which extends dlagonally across the centerllne of the |
.solder tail portlon at an acute angle, thereby formlng a
5 tapered, or beveled end, to the solder tarl portion.
o d .The first edge of the solder tail portion near '
the tapered end is defined'at the time of stamping, and
therefore proVidee3a primary reference or'alignment line.
The acute angle of_the'tapered'end can be used as a |
10 - _.reference point in.opticaily aligning the connectcr
terminals nith their opposing circuit board engagement
holes. The'tapered'end includes part of a reentrant
_pcrtidn located near the_centerline, thereby leaving a
relatively large allowance on either sidefcf the terminal
.15 ' solder tail portion Such that the terminal may be'more.
easily located in a permissibie aiignment pcsition
- relative to the circuit bcard engagement hole for
ineertion.- | d o
" These and other objects, features and
20 L advantages of the present invention will be apparent
. through a readlng of the follow1ng detalled descrlption,
taken in conjunctlon with accompanylng drawings, wherein

11ke reference numerals refer to 1ike parts.



ceﬂterllne 9 of the joint portion 4 and ther
notch, or reentrant portion 10, of the term np
10-is formed on 5 - each terminal 1 durin
metal strip and has a configuration which is

stanping di e or cuttlng punch so t hat aJI5of

.

hstantialky=—daf i nes a
REELACEHENﬁeﬁﬁiﬁa"t portion

g st a@pBnanefodthe gl ongat ed

Rt:i-vel-y.-easy...L.ollf orm upon a

= egrally

formed"with the carrier 13 strip wll have_their reentrant sections 10

spaced apart 1 ot ke t
odge 62 of the Oprier pbsBRiER5HnObECERE

intervals. The opposing

g enly fromthe opposite

edge 8 of the terminal bogy pRe!cBAr8e 8¢ fthat fbliqo&ﬁ%cue%nw dth

description, reference will be made to the attached

drawings in which:'

5 .  _' FIG. 1 is an elevational yiew'of_a connector

. utilizing a terminal assembly constructed in accordance

 with the principles of the present invention;

FIG. 2 is a plan of the connector of FIG. 1;

FIG. 3 is an elevatlonal v1ew of an end of the

io _ ' connector of FIG. 1;

FIG._4 is é_plan view of a portion of a

terminal assembly constructed in accordance with the

principles of the present'inventioh illustrating the

portion wherein the terminal is formed as part of a

15 ' carrier Strip;

FIG. 5 is a plan view of the tail end of the

terminal of FIG. 4 after cutting along line A-A of FIG.

4; .
| FIG; 6 shows the manner in_which ﬁhe connector
20 of FIG. 1 is mounted to an associated printed circuit
| board; |

FIG. 7 is a plan view of a portion of a

conventionai terminal wherein ﬁhe portion is part of a

carrler strip;

25 - - FIG. 8 is a plan view of the tail end of the

terminal of FIG. 7 after cutt1ng along line F~F of FIG.

77



of the paortion 4 is acconplished by the ree t# damﬁﬂmﬁﬁ=i9 10.
However, it is contenplated that an additio reengrant t| n may be
prOV|ded in the opposing edge 62 if necessa meéan ﬂHPh e {{i nal solder
tail, the reduced width portion 4 is cut al —TTne A- A
|IIustrated whi ch ext ends domnmardly fromthe area 20 where the

term nal body portion 8 10|ns w th the reduced width joint portion 4 to the
reentrant portion 10. [ t g r e
centerline 9 of the ternlna gé é§?ﬁ%f€gé m%ﬂﬂééd?gggﬁgﬁﬂcétéﬁgbgﬁggggn-

Zgg|ed edge or ding thegﬂéﬂﬁiﬁﬂléaéf ﬁiGthchsfﬂbﬁﬁtédtéBeEeﬁrﬂhieE at the
circuit board; |
| .FIG. id'is a plan view of a portidn'of.ahother
5 conVentional terminal wherein the pértion'is part'of a
carrier strip; | |
FiG. 11 is a plan view of the tail end of the
termiﬁal of FIG. 10 after cutting along line A-A of FIG.:
105 : : _ :
io .' FIG. 12 shows the manner in wﬁich a connector
’ using the_tefmihals of FIG. 11 is mounted to a printed
circuit board, . .
FIG. 13 is a plan view of a portion of still
another conventional terminal whereln the portlon is part
15 |  of a carrier stiip; | | _
| FIG. 14 is a plan view of the tail end of the
terminal of FIG. 13 after cuttiné_along line U-U of FIG.
alif and | | | | .
| FIG. 15 shbws_the manner ih'which a_donnector
20 using the terminals of FIG. 14 is mounted to a ﬁrinted

" circuit board.



as expl ained bel ow. Preferably, this [err

A}

A6t fle t er mi nal

of: the termnal 1 and which serves as a "le ‘1‘%&@&&'@# J00 ’[“'hé term nal
[

h as

forms.an acute angle. The lead-in portion 5 @ 8 6 MR &886wi d
S

conpared-to the term nal body portion 61 -and énfﬁ"rﬁﬁmﬁﬁﬁlcdgedge_or
surface 12 in opposition to the circuit Hoard engagement 5 " hole. The
ternlnal sol der tails 18 are spaced apart ' ' o

10

15

20

25

tailed Description of the Preferre odiments
The benefits and advantages of the.structure of
the present 1nventlon will become more apparent after an_-
examination of the deflciencles and dlsadvantaqes of the
prior art. | |
| FIG. 7 illustrates a tail portion of a

conventional connector terminal 21 which is secured in a

_connector housing (not. shown)

The termlnals 21 are made 1n a conventlonal

manner from an elongated metal sheet or strlp by stamplng

to define a continuous arrangement of termlnals integral-

1y connected to the carrier strip 33. As seen in FIG. 7

the.terminal 21 includes a solder tail 25 which extends
out'from the connector housihg. This solder tail 25
includes the body ﬁortion 26 and a reduced width tip
which is inserted into the circuit'board engagement holes '
H._” _ |

The terminal body portion 26 is relatiVely wide
and has two opposing, generally parallel edges 51,'52

which cofverge or reduce in width down to that of the

joint portion 24. This reduction is defined by.the

opposing angled edges 34, 25-which extend inwardly from

the body portion edges'sl, 52 until they attain a

-predetermined width for the joint portion 24 as

.represented by opposing parallel edges 30.

The joint portlon 24 then d1verges outwardly

and inoreases in its width as illustrated at the bottom



ab regul ar intervals fromeach other when the—+term-nal-s 1 are
dlagonally cut and separated fromthe carrileREBLACENERT sHERTe cut, all of
the termnals 1 are 10 consequent |y arrangef} ﬁvlﬂ,h\ td¥o it er secting
straight and sl anted sides 11, 12 .of the t dpbated. .end..a....0. .S aced- apart
order wherein the sane dlstances exi st bet ant sides of
adj acent term.nals.  This is advant ageous—when ut|||2|ng optical neans for
determining 15 of FIGWhetHer£ath ahothert Riderakect iahe havingyphrall Teagul ar
interval s as desired when automating, the quality control of insertion of
the term nal poopposﬁane&geSCQMnezsooﬁ appnoxumameﬂybaaedsame width as

:&@T

the body-portion 26. It can be understood that the
'profile_of the_joint portion 24 ipcludes, in effect, a
5 " notched or reentrant area 31 of the terminais. .
The terminai'assembly, i.e., the carrier strip.
) 33'and its extending terminals 21 are attached to the
connector housing by inserting the terminelslzi
(typicelly contact and body portioh first) into corre-
10 ' .sooodihg cavities of the connector housing. Then, by
.ouﬁting all of the terminals 21 from the carrier strip 33
along line F-F, the terminals 21 are eeparated froﬁ the
'cerrier strip so that they attain the feduoed eod tab
profile.as indicated at E in FIG. 8. Alternatively, the
15 terminals'may oefseparated from the oarrier strip 33 and
subsequently.inserfed into the connector housing.
" In the mounting of the connectof onto a circuit
board, an optical.measuremeht'is,often made to determine.
if the tefminals 21 are properly spaced felative to the
20 " housing at correct regular 1ntervals as 1ndicated at “P"
However, conventional termlnals 21 of the type
illustrated in FIGS. 7-9 provide no portions or surfaces
‘which may be used as a standard to permit optical |
heasufements.' Therefore, the requifed quality control
. 25 for ensuring‘alignment.of the.terminal solder tail
| portions.with the circuit board enoagement holes is

difficult. Aas seen"best.in FiG. 9, the neck portion 24



As shown in FIG 6, mhlle attachi ngfamr_—e l . connector to a
circuit board B utilizing the term QE?L& EME\‘W%#Ecqsnt I nvention, the
posi ti.oni ng pegs 19 of the connectdf 3 ar if the positioning
hol es H of the circuit board B in g H&frer.. whl ....... ts the termnal tai
portions 18 to enter the holes H of the 25— -;:4 ed circuit board B
si mul t'aneously. The tapered ends 5 of the termnals 1 extend through the.

board engage”E”GnTQ ﬁ§o@9€ega¥ R 3&%&%e&§r%h%hhyaﬂﬂﬁﬁ%edé“téiéééﬁaéL“éﬁce

on each side of the terminal to be used when inserting

the terminals 21 into corresponding holes H of a printed
circuit board.B. Slnce tolerance d is small it
S increases the difficnlty of aligning the terminals 21
with and'inserting them into the holes H of the circuit
board B. _ |
..FIG.'lolillustrates a second style:of_'
conventional_gonnecterlterminal 21’ having a rectangular
10 - body portion 25’ integrally formed with a carrier strip
33. The bedy'portion 25!’ has two opposing edges 277, 28'
and.is cut diagonally along a_line A-2 to.forn a solder
tail 26’ and to separate each terminal 21’/ from the |
carrier strip 33/ as'indicated in FIG. 10; thus providing
15 a beveled or angled end indicated at "E" in FIG. 11. The
beveled end is cut at an acute angle and provides a
;reference noint for_optical_measurements in order to
deternine whether the terminals 21’_are-properly.spaced
- relative to the housing at correct regular intervals P.
20 | However, the beveled end E of the terminal 21' permits
| only a relatively small tolerance "d" for misalignment
-l(shown at the left of the terminals) when inserting the
_terminals 21! 1nto the engagement holes H' of a c1rcu1t
- board B’ as 11lustrated.1n FIG. 12. Accordingly, thei
25_ ~ difficulty with which the terminals 21/ -may be inserted

into the circuit board B’ increases.



[err] of the board. Solder is applled to the solder tails and circuit
board to ‘affect a reliable el ectri c drtachef—As—deseyli bed above, the
reentr.ant portion may be easily fornEdRﬁﬁLﬁﬁﬁmﬁérﬁiﬁéﬁs by stanping in a
manner 5 such that the reentrant _por -pf dj aent terninals are:
spaced apart from each other at regullaP2e oeﬁ)@gﬂ ‘3@ eentrant portion
defines an interior edge 11 of the jornt fHortiom F-Whr lies inwardly of

t he correspondi ng tern1nakﬂbgg& BOEE'?QCQQQ%ale %QQC% rméygﬁ}%ﬁagon ly

defined into their final ape cuttrng the joi I ons
along l'ine A'A'tﬂef?ﬁ€e9v§h§”begf the terminals 21 for quality control

and to facllltate the 1nsertlon of-termlnals 21 into a
_ circuit board, there has been.proposed a third,terminal
5 - 21" with a solder tail 26" having a rqunded terminal end
as shown in FIG. 13. It has an extended body portion 25ﬁ.
‘which is integrally'fbrmed with an elongated; '
transversely extending carrier strip 33”. The body
_portion 25" has parallel edges 27", .28” which_extend for
10 | the length of the body portlon 25". The solder tail
'portlon 26” is formed lnto a rounded shape along line U-U
~in FIG. 13 when it 1s separated from the carrier strip
33" by a cuttlng punch. | | | | -
This rounded end is symmetr1ca1 around a
15 - centerline 29 and it prov1des a_reference p01nt for
eptical measurement‘to determine the spacing of the
selder tails with respect to the circuit beard engagement
.hbles. It also'provides a relatively large alignment
tolerance "d" or "d'" on either side of the solder tail
20 centerline as indicated ‘in FIG. i5. However, the rounded
| cut illustrated ‘in FIGS. 14 & 15 is more expensive and
difficult than a straight or d1agona1 cut as lllustrated
in FIGS. 4,5, 10 & 11. | B .
Furthermere, indorrect severing, such as that
25 which may occur if the cutting punch 1s even slightly
-misallgned with the terminals may lead to an appreclable

dev1at10n U' relative to the,centerllne 29 (FIG. 14)



«

or* angl ed edge 12 which extends inwardl
of the termnal to intersect with the fi
edge 12 is 15 fornmed at an acute gphgle to present th

sawt ooth configuration of FIG 5. The dhgeed. B0HAR.1396.0f. {ihe tip of the
sol der tail extends generally opposite t : dge or surface
14 of the reentrant portion 10 of the terimnal so that if inmaginary. lines
are 20 - exresudtinbodp thesterwinalsf dedngl arrbhgadheutnidf order sect .
It will be appreciated that the two inclined edges 12, 14 cooperate to
provi des a dual WaFhgkheir sefgsenceomoiata Ifomenticadnmensyanents) on

opposi te sides

| centerline 9
ably, the angled
st epped, or

S—t-he—t-ernrmy
REPRAQENELT SPrSEle

This makes the quality control extremely difficult.
. Referring now to FIGS. 1-3, an_electrical'con-'
5 nector utilizing términals constructed in accordance with
the principleé'of the present invention is illustrated
generally at 60 and comprises an eiongated'connector
housing 3.havin§ a group 2 of terminals 1 fixed to the
| housing 3 and extending.therefrom.at a_lateral spacing
10 "pPY between cénteflinesfbf adjoininglterminéls 1. The
| ' top portion 17 of theICOnnector houéing 3 has an
longitudiﬁal channel or insertion slot'17a.whi¢h is |
intended to accommodate an additional eléctric'connector
part; plug or sécondary circuit card. cOhtact portions
15 65 of the terminals extend into this channel 17a.

The terminals include tail.portions 18 which
extend out of the connector-thrqugh the:bottom portion of
the hbusihg 3.  Thesé tail'portioné 18 sérve.as solder
tails which are eventually soldered to an associated |

20 printed circuit bba:d'B. (FIG. 6.) 'fhe housing 3 may
also include a pair of pbsitioning peés 19 and/for
boardlqcks'19a at its épposite ends to facilitate the
pOSitiohing of the.éiectric connector relative to the
printed circuit board B. | |

:25 L . As ééen in FIGS. 4 and 5, the terminals 1'are

formed as part of an overall;terminal assembly 50 which

‘is initially stamped and formed from a strip of metal to



of the tip of the solder tail 18. Thi{§ al 8 5257 | | ocat ed on
both sides of the tail portion centerlijne an |nR5%é§§ “nmounti ng of
connectors using such terninal assenbly tg. d) bclA B B rd I nportantly,

these two  [err] 16 angl ed surfaces. the centerline 9
of the tail portion at termnal 1 and of12he CIrCUIt board engagenent hol e
and thereby provi de angled lead-in or- —
provide a serles of 1nterconnected terminals integrally
.formed with a carrier strip 13 as is well known:ln the
aft . As'illuetrated'in'FIG. 4, the terminal 1 has a
relatively wide body pertibh 61 which is integfal with a
5 3 redueed-width joint ortneck portion_4, which'in'tufﬁ con-.
.nects the terminal body pOrtion 61 to the carrier strip
13. The terminal body portion 61 has two opposing,
- generally parallel edges 7 8 whlch deflne a
predetermlned w1dth of the body portlon 61. The joint
10 -portlon 4 is located adjacent the body portlon 61 (shown
below it in FIG. 4) and also has two longitudinal sides,
- or edges 11 and 62 which extend generally parallel to
each other. | |
A plurality of such terminals 1 are integrally
15 formed with the carrier strip 13, such as by'stamping_and
forming the entire assembly from a singlelstrip of metal.
After being fiked to the connector housing 3, the
'termlnals may be separated from the carrier strlp 13 by
cutting through the joint portlons 4 at a d1agonal (along
20 a line A-A of FIG. 4) to prov1de an acute angle at wEn,
This cutting forms a tapered end portion 6 of the
| solderlng tail. o
Focu51ng speciflcally on the reduced—w1dth
portion 5 of the terminal 1, it can be seenlln_FIGs. 5 &
25 - 6 that this portibnfhas a fi:st side, er edge 11, which
is located inwardly ef a'correepeﬁdiﬁg edée 7 of the.

terminal body portion 61. This edge 11 is displaced or



pi-l ot surfaces which may engage each edge[psf—the holes 5 during
insertion, if necessary. In the particul af RﬁﬁkﬁﬁEﬁgﬁf‘%#%ﬁﬁ L 5, the
tapered end 5 of the solder tail is described : (1rg9G st|f ai ght edge 11
proximate to the centerline 9 rather. tha Eﬁﬁgmﬁgﬁﬁénr"T erewi t h. Th?s

of f-center arrangenment 10 . has the gifect of 1ncreasing the resistance
of terminal to defornmation or other damage during handling and processing. -
As may be under offeetf foom ltheabody, portdacthiinst adestbrtaowanrd rkhe

assenbly according to the 15 "present-conprises a seriges of termnals each
centerline 9 of the joint portion 4 and thereby

substéntial;y defines a'potch, or_reentrant portion 10,
of the terminal 1. The reentrant portion 10 is formed on.
5 each terminal 1 during stamping of the eldngated metai
strip and has a configuration which is relatively easy fo
fofm upon a stamping die or'cutting buhch so that all of
the terminals 1 integra11f.formed with the carrier 13 |
~ strip will have their reentrant sections 10'spaced aﬁart
10 - from each other at regular intervals. |
The opposing edge 62 of.the.reduced width
pbrtibn 4 extends evenly from the'opposite edge 8 of'the
" terminal body portion 61 so that the reduction in width _
of the éortion 4 is accomplished by.the reentrant portion
15 10. However, it is contemplated that an additionél
| reentrant portion may'be provided in the opposing edge 62
if.nedessary. In]fofming the final solder tail, the
reduced width po£tidn 4 is.cut along the diagqnal.iiné A-
A illustrated which.extends downwardly from the area
20 where the terminal bbdy pdrtion 8 joins with-the reduced
width joint portion 4 to the reentrant portion 10. This
cut is made at a diagonal and traverses the centerline 9
of the terminal 1. (FIG. 5.) |
This diagdnal cut defihes an'angled.edge'or
25 " guide sﬁrface 12 which forms a taperéd end E at the end
of the terminai 1 and which serves as a "lead-in" porfion

for the terminal as expléined.below. Preferably, this



haV|ng a Solder tail with a Iead i N portion—defFred I nward edge cl ose

bv—anll i
to or in allgnnent wi th the imginary c-pEpLAGEﬁEBﬁdggg s‘de and a sl anted
edge side diagonally traversing the centerli rg Mf:&\h '

h@gr side, thus
formng 20 an acute angle p0|nt i c4n|t

of " fihe centerline to
, “the term na
center1|ne to assist in nDuntlng the terﬁ+nal assenbly to a printed circuit
board. The acutapengticepd pif theadeamiagedo forms tare ampitie Angasurenent of
25 - termnal intervals for quality control. Accordingly, it wll be
appr eci at ed t halepfizianbeation 5 dast e nedacad Whﬂkéht&ﬂ)rﬁqmﬁ seQisthel

-terminal body portion 61 and presents the angled edge or

surface 12 in opposition to the circuit board engagement
5 | hole. | | |
o The terminal solder tails 18 are spaced apart
~at regular 1ntervals from each other when all of the
terminals 1 are diagonally cut and separated from the
'carrier strip 13. Once cnt, all of the terminals 1 are
10 - conseguently arranged with the intersecting straight'and
.slanted sides'll} 12 of the tapered end 5,15 a spaced-
apart order wherein the same distances exist between
_straignt and slant sides of adjacent terminals, This is
advantageous when utilizing optical means'for'determining
15 :whether all of the terminals 1l are arranged at regular
intervals as desired When'automating, the quality control
l-of insertion of the terminal portions of the connectors
into c1rcu1t boards‘
as shown in FIG. 6, while attaching an electric
20 _ connector to a circuit board B utilizing the terninals 1
| of the present invention, the nositioning pegs 19 of the
connector 3 are inserted in the positioning holes H' of
the circuit board B in a manner which permits the
' terminal tail portions 18 to enter the holes H of.the
25 ~ printed circuit noard B simultaneoﬁle, The tapered ends-'
o 5 of the terminals 1 extend through the board_engagement

“holes and may project partially beyond the bottom surface |



of the
de by those
scope of the

[err] 17 _herein are nerely illustrative 0
prlnC|pIes of the invention. Nunerous no |RERERQ&MENE@W=$%
skitled in the art without departlng f romj\t he Ldel @
inventiaon. 5 : : Datefﬂa%mﬁ) ..............

15

of the board. 'Solder is applied to the solder tails and
circuit board to affect a reliable electric'attachment.
o As described above, the reentrant portion may
be eas1ly formed in the terminals by stamplng in a manner
5 such that the reentrant portlons of adjacent termlnals
are spaced apart from each other at regular intervals.
The reentrant portioh'defines an interior edge 11 of the
joint pqrtion-4 which lies inwardly.of the corresponding
‘terminal body portion edge 7. The terminals 1 are |
10 defined into their final ehaée by cutting the joint
,porfions'4 diagonally along line A-A to form a slanted,
or angled.edge 12 which extende_inwardly across the
terminal centefline é of the terminal to intersect with
the first edge 11. Preferablf, the angled edge 12 is
15 . formed at an acute angle to pfesent the stepped, or
sawtooth eonfiguration of FIG..S. The anqled edged 12 of
'the tip of the solder tail extends generally opposxte
that of the angled edge or surface 14 of the reentrant
pottion 10 of the terﬁinal so that if imaginary lines are
20 : extended along those two surfaces 12, 14, fhe§ will
intersect. It will be appreciaﬁed_that the two inclined
edges 12, 14 cooperate to provides a dual alignment or
positieniﬁg'allowance d and 4! (FIG. 6) on opposite sides
of the tip of the solder tail 18. This allowance is |
" 25 - located on both sides of the tail portion centerline and
improves the mounting of connectors using such terminaif

assembly to eircuit boards.. Importantly, these two



glfLNB; INPRCMED SCLDER TAI L AND ELECTR

A ﬁ;ﬁhna| (1) for use in an electrical REPLAC r

mﬁth'gnéfgrgrpn_a ?erU|t board (B), the conndﬁéggﬁﬁaVIng
y of term nal receiving alekgetheseim; . '

a plurality of termnals in said termgnale tPSTﬁbnarzgg oot Cor et ong

(65) of the 10 te contact portions
porti ons (18) of rmnal s being hel® within said housing mhllept

EH(Lﬁf¥£E£@Jfzexiﬁngx@dﬁdotoward the centerline 9 %”

the tail portion at terminal 1 and of the circuit board

TED SAME 1.

" the type which
housi ng (3) :

o Tt

engagement hole and thereby prov1de angled lead—in or
pilot surfaces which may engage each edge of the holes
5 o during insertion, if necessary. _
| In the particular embodiment of FIG. 5, the
tapered end 5 of the solder tail is described as having a
straight edge 11 proximate to the centerline 9 rather'. |
than in alignment therew1th. This of f-center arrangement
10 has the effect of 1ncrea51ng the resistance of terminal
-~ to deformation or other damage during handling_and
proce551ng. |
As may be understood from the above, an
electric connector terminal assembly according to the
15 present invention comprises a series of terminals each
having a solder tail w1th a 1ead-1n portion defined by an
inward edge close to or in alignment w1th the- 1maginary
centerline on one side and a slanted edge 51de diagonally
traversing the centerline on the other side, thus forming
20 an acute angle point in the vicinity of the oenterline to
| provide comparable allowances on the oppOSite 51des of
-the terminal centerline to assist 1n mounting the |
terminal assembly to a printed c1rcu1t poard. The acute
angle point is advantageous to the optical measurement of
25 _ 'terminal intervals for quality control.
Accordingly, it w1ll be appreciated that the

embodiments of the present invention have discussed



heusing, _.said tail portions being configured to be received in

corr espondi ng engagenment holes (H) of thejfc cdh said tai
portion conprising: 15 ' a body[; éﬁ#é%@%i?gﬁgé?eKtends out from
sai d connector housi ng when said terninal MaR 1880 hi rl| sai d connect or
~housing, and a lead-in portion (5) dispo TﬁFEH?"Tﬁﬁmﬁﬁ portion, said
body portion having a first width and saj ' | ead-in portion having

fead. i n port1 onkBEERD Sxp; RBgEY" &ﬁP%“??‘Q%iW%O?’ [ so Meplithligl ey,
first (11) of sghd pH¥RSiples of the 1nvent10n. Numerous modifications

may be made by those sk111ed in the art w1thout departlng

from the trug spirit and scope of the invention.



belng di sposed at a reentrant portion (10) generally 25
junction of said body portion and said | eaf
(11) hkeing disposed inwardly wi th respect

adj acent the

the first edge
‘ &5f i rst edge (7)
qﬁid nal

of said [err] [err] 19 body portlon ang tomaép ong
(9) of said tail portion, the |ead-in portf Betes: ﬁ

' CLAIMS:

centerline

' - MPROVED SOLDER TAIL AND ELECTRIC CONNECTOR INCORPQ ED

10

15

20

25

SAME .

1. - A Ferminai (1) for use in an electrical
cbhnedtor of the type which ié mbuhted upon a. circuit
board (B), the connector having a housing (3) with a
plurality of terminal reéeiving.areas therein, said
connectér haviﬁg a plurality of terminals in saia
terminal receiving areas, contact pdftibns (65) of the
terminals béing held'within said housing while tail
§6ftioﬁs (18) of-said ﬁerminals extend out of said.

housing, said tail portions being configured to be'

‘received in corresponding engagément holes (H) of the

circuit board, each said tail portion comprising: _
a body portion (61) that extends_out from said

connector housing when said terminal is received within

' said connector. housing; and a lead-in_portion (5)

disposed adjacent the body portion,

' sald body portion having a first w1dth and said
lead-in portion having a second w1dth which is less than
said body portion.first width, |

said lead-in portioﬁ being defined by at least two
intersecting édges (11,12), a first (11) of said edges

being disposed at a reentrant portion (10) generally

~ adjacent the junction of said body portion and said lead-

in portion, the first edge (11) being disposed inwardly

with respect to a corresponding first edge (7) of said

(A i



crossing said centerline of said tail porti
portion first edge at an acute 5 angl
tapered tip of said termnal, the junction |pf s 'Qggﬁswﬁﬁgl bgdy and

| ead-in portions including an angl ed edge (|L®Ppteively Tor'mspaljt of said
reentrant portion and which is disposedlgp te sard Tead-1n portion
second edge such that said lead-in 10 = portion second edge and said
angl ed edge prepedy poetiddgl andstowasds at NangdhtudithalowrirtddEindi {9 posti on
centerline. 2. The termnal as defined in claim1l1, 15 wherein said

| ead-in portionsédidstadédgporsiopacéeajmard~in portion second edge (12)

s Aterse ) said lead-in

CLI N
- RERLACBVENE SEHBV TdRf i ne a

crossing said centerline of said tail portion and
intersecting said lead-in portion first edge at an acute
5 . ahglg (E) to thereby definé a tapered tip of said
- terminal, the junction of said terminal body and lead-in
pértions including an angled edge (14) thch_forms part
of said reentrant portion and which is disposed oppoéite
said lead-in portion second edge such that said_lead-in
10 : portion seéond'edge and said angled'edge pfesent two
angled surfaces that extend toward the tail pottion

centerline.

2. The terminal as defined in claim 1,
15 . wherein éaid lead-in portion first edge is spaced apart

from and gene:élly parallel to tail portion centerline.

3. The terminal as defined in claim 2,
wherein said lead-in portion first edge is generally

20 parallel to said tail_portion centerline.

4. :The terminal as defined in claim 1,
Wherein_said reentrant portion extends inwardly-from_said
 body portion toward said tail portion centerline.
25
5. The:terminal as defined in claim 1,

_ I o m ' | o -
T .



fﬁon1and .generally parallel to tail portlon centerline. 3. The term nal
as defined in claim2, wherein said | ead-i npesrtia ge IS general ly
20. .  parallel to sald tail ‘portion cent BragmACEMENFhSHERT M) nal as
defined in claim1, wherein said reentrant forti EelMkaNGI0 i nviar dly from
sai d body portion toward said tail portion :amﬁ@ﬂylne .258..5.... |} The termnal
as defined in claim1l, mhereln sai d | ead2? nlgerts FSE—egge i S general ly

[err] parallel to two opposing edges (7, 8) of said terminal

body portion and is disposed inwardly of one of said body
portion edges (7), thereby defining a misalignment

tolerance.

6. The terminal as defined in claim 5,
wherein saiad lead-in'portion first.edge is spaced apart |

from said tail portion centerline.

10 B 7. The terminal as defined in claim 1,
wherein said angled edge (14) is disposed at said
reentrant portion such that an imaginary line drawn along

said angled edge crosses said tail portion centerline.

15 ' 8. ‘The terminal as defined in claim s,
| wherein said ahgled edgé'(14) is disposed at reentrant
portion such that an imagihary line drawn along said

angled edge crosses said tail portion centerline.

20 : 9. The terminal as defined in claim 5,
wherein said angled edge (14) defines part of said
reentrant portién and is disposed on said terminal such
that an imaginary line drawn along said angled edge
crosses said tail portion centerline and intersects with

25 _ said lead-in portion second edge between said lead-in

portion first edge and one of said body portion edges.

.‘\'\M

LU



20

[err] parallel to two opposing edges (7, 8) of said term nal

body pOrfion and is disposed inwardly of one_af said body portion edges
(7)), thereby defining a msalignnment tolerarn ﬁEPEAéEMF”tg%%&?T i nal as

-defined in claim5, -wherein said lead-in porftion firs
fromsaid tail

“I' s{{spaced apart
portion centerline. 10 Datc 0 6 MAR7896 Thg terninal as

defined in claim 1, : gy JLZEE R AN

10
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10. A'connectd;.adapted for mounting on a
pfinted circuit board, the connector.inclﬁding a
dielectric'housing.(3) having a plurality of terminal
receiving areasttherein,.the connector housing having a
plurality of elect:ically conductive terminals disposed
within séid areas, each tefminal (1) having é contact
portion (65) for méting with an electrically conductive
portion of another circuit element and a tail portion
which extends out of said housing and which is confirmed
to be received in a hole on the printed circuit board,

each tail portion including an angled tip (6) having a

terminal tail portion misalignment tolerance associated

therewith such that the angled tip has a width which is
less than an opening of said ciréuit board hole, each
tail portion further including a body portion having
opposing first and seqond gdges (7,l8), a reentrant

poftibn (10) associated therewith and intersecting with

‘one of said body portion opposing edges, the reentrant

‘ portion incldding an angled edge (14) extending toward a

centerline (9)'of said terminal tail portion and a

connecting edge (11) intersecting said angled edge and

disposed on said terminal tail portion inwardly of one of

said body portion opposing edges, said reentrant portion
connecting edge forming an edge of said terminal tail
portion angled tip, said terminal tail portion

misaiignment tolerance being defined by the extent to

LT



mhereln said angled edge (14) is disposed at sald reentrant portion such
that an imaginary |line drawn along said & sai d tai
portipon centerline. 15 g| REPEAGEMENTIGHRETaY defined in
claimb5, wherein said angl ed edge (14) ig{disp ent flant portion
such that an imaginary |ine drawn along sapawaﬂggiﬂﬂéégg .G f)sses said tai
portion centerline. 20 defined in
clai m 5, wher eiyh ik bWl £esessnt %xéf&hnsﬁtaﬁaé ghwaldy’ eenkhial
portion and is disposed on said termnal such that an inaginary |ine drawn

al ong said anmhﬁhgxhnxtiﬁﬁsaﬁesedgeta|I portion centerline and intersects
wth. _ .

11. The connector as defined in claim 10,
5 " wherein said reentrant portioh angled edge is disposed on
| said tgrminal taii portion such that an imaginary line
drawn therealong intersects said terminal tail portion
centerline and an angled surface of said términal tail
portion anéled tip.
10
12; The connector as defined in claim 10,
wherein said terminal tail portioﬁ angled tip forms an

~acute angle (E).

15 13. The cohnector as.defiﬁed in claim 10,
Qherein said.reentrant bortion connecting edge (11) is.
substantially parallél to said body portion first edge
(F).. |

20 14. The connector as defined in claim 10,
wherein said terminal tail portion angled tip (6)
includes an angled surface (12) extending in a direction

: 6pposite that of said reentrant portion angled surface.

25
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25 said lead-in portlon second edge betmeen sai d Iead I n portion
first edge and one of said body portion edges. [err] [ erp1—21 10. A
caonnector adapted for nounting on a print'éd cirewt=DQ (%Hggﬁaconnector
including a dielectric hou5|ng (3) havi ng a‘jnnﬂuNﬂqw- al rece|V|ng
ar eas thereln RROVED) ISOLDE AND EIES UG

An impreved connector terminal has a profiie
which facilitates insertion into ehgagement holes On'a
5 circuit board. The termlnals may be- part of an assembly
| | which 1ncludes a series of terminals arranged in a
tspaced-apart_array. Each has a solder tail portion
defined by a-straight edge proximate to the centerline
and a slanted edge which diagonaliy extends from the
.10 other side aﬁd'which traverses the centerline to
intersect with the first side to thereby form ah.acute
angle at the tip 6f_the.termina1 near'the centerline to :
'pretide comparable_ﬁositioning allowances on the Qpposite
sides of the centerline to_facilitate mounting of the’
15 terminals on:a circuit board.. The aqute_angle point.is
| advantageous to the“optical measdrement'bt termihal

intervals for the quality control.

Figure 1
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5

. plurality of eléctrically-condubtrve termnals disposed within said
areas, each term-.nal (1) having-a contact_portion (65) for mating with an
cel eetrically conductive portion of anothgr " REPT ALY & gncni.,nd a tai
portion which extends out of said housing an g SHEBRf r ned 10
to be received ol ggon the printetl ¢ig gi ARdgd®ach| tail portion
including an a 2ip |6) having a ternal “r&i1" DortlgagW|salignnent'-_
t ol erance associated therewith such that the angled Tip nh a wi dth which
Is less than an opening of 'said circuit board hole, each 15 tail
portion further including-a body portlon haV|ng oppﬁ5|ng first and second
edges (7, 8), a reentrant -7 _ (
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>

--portion (10) associated therewith and_int
"~ portion opposing edges, the reentrant
rextending toward a 20 | centerlin
and a connecting edge (11) intersecti
said termnal tail portion inwardly o
edgés, said reentrant portion connecti-mg edge fornTng an edge of said
termnpal tail 25 portion angled tip, said r'm“nal tail portion

m sal i gnment toIFI11§§ bgzbg defined by the exy€nt to [err]
. _ . |

rsecting with one of said body
E'Rﬁ'ldﬁq-ﬂ*.ﬁ’fg an angl ed edge (14)

| .
)aafwi 88kgrn1hal tail portion
Dat e“f@ edggl and di sposed on

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




"REPLACEMENT SHEET [err] 22 which said reentrant portion extends inwardly of
sai d-body portion one edge. 11. The connector as defined in claim10, 5

“whesei n said reentrant portion angled
tail portion such that an imaginary |i

tail

said termnal

e 15 grsposed_on said term nal
- r"é?fﬁM rEIng i ntersects said

PRIOR ART

~terminal tail pO#i&-ce'nterl i ne and t%%gneaﬁkgfme 0
_ - 7 | .. ....... R e
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*portlon angled tip. 10 12. The connector as defined in claim 10, wherein
said termnal tail portion angled tip forus _an acute angle (E). 15
<13. . The connector as defined in claim1lQ, pfRerer—said-reentrant portion
-connectl ng edge (11) is substant iall y,pa aﬁ cHAGEMENT ejv,bgfiy portion first
edge (F). 20 - TheZeo t8 Bq.& ned f| n claim 10,

- 6'

wherei n said tEl@ 1 portlon angl el 06} nE¥des
surface (12) e ng in di rectlon
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.é)pposit;e that of said reentrant portion angled surface 25 [err]

FIG. 13
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TEXT OF THE ABSTRACT

An improved connector terminal (1) has a profile which facilitates insertion into engagement
holes (H) -on a circuit board (B). The terminals (1) may be part of an assembly (60) which
includes a series.of terminals arranged in a spaced-apart array. Each has a solder tail portion
(18) defined by a straight edge proximate to the centerline (9) and a slanted edge which
diagonally extends from the other side and which traverses the centerline (9) to intersect with
the first side to thereby form an acute angle (E) at the tip of the terminal (1) near the centerline
to provide comparable positioning allowances on the opposite sides of the centerline to
- facilitate mounting of the terminals (1) on a circuit board (B). The acute angle point is
advantageous to the optical measurement of terminal intervals for the quality control.

-Figure 1
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