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IMPROVED SOLDER TAIL AND ELECTRIC
CONNECTOR INCORPORATING SAME

' 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
of a connector to a printed circuit board, end which

improves- the quallty control of mountlng connectors to

'clrcult boards.

As is well known, electric connectors are used

to connect different_electronic devices.to printed-

circuit boards in various electrical and electronic’

| apparatus. Snch.electric connectors usuelly include a

plurality of terminals arranged at predetermined inter-
vals and fixed to a connector housing. Each terminal may
have its tail portion extend ontwardly from the housing

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
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_
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permitting the correct positioning of the connector

relative to an associated printed c1rcuit board.
'In use, these-connectors may be'attached to

associated circuit boards by positioning the connector on

-the circuit board with the aid of their connector pos1-

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
the connector to the circuit board depends on the

exactness with_which all terminals are positioned with

: respect to the_positioning pegs of the housing and the

engaQement holes. Even if the connector housing is

placed .onto the circuit board in a correct position with
" the 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 accordingly,
may catch against or interfere with the edges of the

engagement holes when the connector housing is pushed

. against the printed circuit board. -

- This 1nterference may not only lead to bending
or other damage to the solder tails, but also nay prevent
the effectiva attachment of the electric connector to the

circuit board. These disadvantages increase with the

_ reduction of any aiignment tolerance for mispositioning

. each terminal relative to the circuit board-engagement

hole. Accordingly, difficulty in controlling the quality

-
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tolerance fer'misaiignment for each terminal relative to

the corresponding receiving hole in the circuit board.

Summary of the Inventio:

Thefpresent ihvention providee'a connector
housing and'a.group of tefminals arranged at regular
intervals in'thethousing and laterally extending
therefrom, the terminals being formed from a terminal
assenbly, the terminal assembly including a series of
spaced-apart termihale integrally connected to a lateral
carrier stfip and interconnected thereto at a joint |
portion eXtending'from a tefﬁinai body portion to the
carrler strip, the JOlnt portlon having two generally
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 being

eeparated from the lateral carrier strip after being

fixed to the'housing by cutting the joiht portion

‘diagonally to provide a tapered end“to the terminal.

- A eonnector_of-the present invention also

comprises a connector'housing_and a group of terminals

laterally arranged at rédular intervals and fixed to the

housing, each end of the terminal having a solder tail

portion, the solder tail portion having'e first longi-

~ tudinal edge which extends close to or in alignment with

. . ) ’ .
the centerline of the soldering portion inward from a

-3=
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body portion of the terminal, the ‘solder tail portion
having a second edge which intersects the first edge and |
which extends diagonally across the centerline of the
solder.tail portion at an acute angle, thereby forming a
tapered, or beveled end,.to the solder tail portion. |
The first edge“ofithe solder tail portion near

the tapered end is defined at the time of stamping, and

~ therefore provides a primary reference or alignment 1ine.

The acute angle of the tapered end can be used as a
reference pOint in optically aligning the connector -
terminals With their opposing c1rcu1t board engagement

holes. The tapered end includes part of a reentrant

. portion. located near the centerline, thereby leaving a

relatiyely large allowance on either side of the terminal
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. o

These and other objects, features.and

. advantages of the present invention will be apparent

through a reading of the'foliowing detailed description,

Qtaken in conjunction with accompanying drawings, wherein

' 1iké reference numerals refer to like parts.
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In the course of the follow1nq detalled

descrlptlon,'reference will be made to the attached

drawings in which:

FIG. 1 is an elevational view of a connector

- utilizing-a’terminal assembly constructed in accorcance

- with the pr1nc1p1es of the present invention;

_ FIG. 2 is a plan of the connector of FIG. 1;
'FIG. 3 is an e1evat10na1_v1ew of an_end of the
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 present invention illustrating the
portion,wherein the terminal is formed as part of a

_carrler strip;

_ 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

of FIG. 1 is mounted to an assoclated printed c1rcu1t

“board;

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

EiG. 8 is a plan-vieﬁ of the tail end of the
terminal of FIG. 7 after cutting along line F-F of FIG.
. _ . _ o
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. FIG. 9 shows the manner in wh1ch a connector

L__J

using the terminals of FIG. 8 is mounted to a printed
circuit board; | |

FIG. 10 is a. plan view of a portion of another

'conventional terminal_wherein the'bortion is part of 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 is'é plan view of a portion of still

anothet conventional terminal whefein the portion is.part

of a carrier strip;

FIG. 14 is a plan view of the tail end of the
terminal of FIG. 13 after cutting along line U-U of FIG.
i3;’and_

FIG. 15 shows the manner in which a connector

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

circuit board.
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Dgtailed'Desgriggion of the-Pregerreg-gggodigeggs

~ The benefits and advantages of the structure of
the present invention will become more apparent after an
examination of the deficiencies and disadVantages of the
prior art. - - | ._
FIG. 7.illustrates a-tail'portion of'a

convent10na1 connector term1na1 21 which is secured 1n a

connector hou51ng (not shown)

‘The termlnals 21 are made in a convent10nal
manner from an elongated metal sheet or strlp by stamplng
to deflne a contlnuous 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 solder tail 25

 includes the body portion 26 and a reduced width tip

which is inserted into the circuit board engagement holes
. _ _

| The terminal_body portion 26 is relatively wide
and has two opposing, generally'parallel_edges 51, 52
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 w1dth for the joint portion 24 as .
represented by oppos1ng parallel edges 30.
The ]Olnt portlon 24 then diverges outwardly

and increases in its width as.illustrated at the bottom

-7
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of_FIG. 7 to form another wider section having paraiiel

opposing edées 27, 28 of app:oximately the same width as .

‘the body portion 36. It can be undérétood that the |

proflle of the joint portion 24 includes, in effect, a

_notched or reentrant area 31 of the terminals.

_The_terminal assembly, i.e., the carrier strip
33 and its_extending terminals 21 aretattached.to”the

connector housing by inserting the terninals 21

'(typlcally contact and body portion flrst) 1nto corre-

sponding cav1t1es of the connector hou51nq. Then, by
cutting_all of the.termlnals 21_from the carrier strip 33
along line F-F, the'terminals 21 are separated from the
carrier strip so that they attain the reduced end tab

proflle as 1ndlcated at E in FIG. 8.--A1ternative1y, the

.termlnals may be separated_from the carrier strip 33 and

subsequently inserted into 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

~ housing at correct regular intervals as indicated at "P".

However, conventional terminals 21 of the type

“illustrated in FIGS. 7-9 provide no portions or surfaces

which_may~be.used as a standard to permit optical

- measurements. Therefore, the required quality control

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-
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' In order to facilitate optical measurement of

the intefﬁals P of the terminals 21 for quality control

‘and to facilitate the insertion of terminals 21 into a

circuit board, there has been proposed a third terminal
21" with a solder tail 26" having a rounded terminal end
as.shown in FIG. 13. . It has an extended body portion 25"
which is ihtegrally formed with an-elongated,
transversely extendlng carrier strip 33”. The body-'
portion 25” has parallel edges 27”, 28" which extend for
the length of the. body portlon 25”. The solder tail
portion 26" is formed into a rounded shaﬁe 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

_centerline 29 and it provides a reference point for

6ptica1 measurement to determine'the spasing_of the
solder tails with respest to the circuit board engagement
holes. It also provides a relativeiy large alignment h

tolerance_"d” or "d'" on either side of the solder tail

‘centerline as indicated in FIG. 15. However, the rounded

‘cut illustrated in FIGS. 14 & 15 is more expensive and

difficult than a straight or diagonal cut as illustrated

in FIGS. 4,5, 10 & 11.

Furthermore, incorrect severing, such as that
which may occur if the cutting punch is even slightly
misaligned'with the terminals may lead to an appreciable

L)

deviation U! felative to the centerline 29 (FIG. -14)
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with their reference points for optical measurement.

‘This makes the quality control extremely difficult.

'Referriné now to FIGS. 1-3, an electrical con-
nector utilizihg termihals cdnstrﬁeﬁea in aecordande 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 epacing
npw between centerlines of adjeining 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 secdndafyléircuit card. Contact portions

' 65 of the terminals extend into this channel 17a.

. The terminals include tail portions 18 which
extend_out of the connector through the bottom portion.of

the hoﬁsing 3. These tail portions 18 serve as solder

tails which are eventually soldered to an associated

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. |

_ | 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-
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‘provide a series cf-interconnected'terminals integrally

formed with a carrier strip 13 as is well known in the
art . As illustrated in FIG. 4, the_terminal'l has a

relatively wide body portion 61 which is integral with a

' 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,

generally parallel edges 7, 8 which define a

-predetermined width of the body portion 61. The joint'

'_.portion 4 is located adjacent the body portion 61 (shown

below it in FIG. 4) and also has twb'lohgifudinel sides,

or edges 11 and 62 which extend generally parallel to

each other." _
A piurality of such terminals i are integrally

formed with the carrier strip 13, such as by stamping and

- forming the entire assembly from a single strip of metal.'

After being fixed to the connector housing 3, the
terminals_may be separated from the carrier strip 13 by

cutting-through the joint.porticns 4 at a diagonal (along

"iine A-A of FIG. 4) to provide an acute angle at "E".

This:cutting forms a tapered end-porticn 6 of the
soldering tail.
Focusing specifically on the reduced-width

portion 5 of the termlnal 1, it can be seen in FIGS. 5 &

'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-
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offset from the body portioh first edge 7 toward the

centerline 9 of the joint portion 4-and'thereby

: substantiaily defines a notch, or reentrant portion 10,

of the terminal 1. The reentrant portion 10 is formed on.

each terminal 1 during stamping of the elongated metal

 strip and hes_a cohfiguration which is relatively easy to

form upon a stamping die or cuﬁting punch so that all of

the terminals 1 integrally formed with-the carrier 13

strip will have their reentrant sections 10 spaced apart

'from each other at regular intervals.

The opp051ng edge 62 of the reduced width

.portion 4 extends eveply from the opposite edge'8 of the

terminal body portion 61 so_that'the reduction in width
of the”portion 4 is accomplished by the reentrant portion

10.. However, it is centempleted that an additional

'reentrant'portion may be provided in the opposing edge 62

if necessary. Ih fofming the final solder tail, the

. reduced width portion 4 is cut along the diagonal line A-

A illustrated which extends-doﬁnwardly from the area
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 traverses the centerline 9

of the termlnal 1. (FIG. 5.)

Thls diagonal cut defines an angled edge or
guide surface 12 which forms a tapered end E at the end

of the terminal 1 and which serves as e'“iead-in“ pertion
. .

for the terminal as explained below. Preferably, this

-13-
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tapefed end of the terminal fofms-an'acute'angie. The

lead-in pbrtion S_has a reduced width as compared to the

 terminal body portion 61 and'presents the angled edge or

surface 12 in opposition to the circuit board engagement

hole.

The terminal solder tails 18 are spaced 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
gonsequently afranged with the intersecﬁingnstraight and
slanted sides 11, 12 of the tapered end 5 in'a'épacedh
apart order wherein the same distanceé éxiét'between
stfaight and slant sides of adiacent terminals. This is
advantageous ﬁhen utilizing optical means for‘determining

whether all of the terminals 1 are arranged at regular

.interéals.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

' connector to a circuit board B utilizing the terminals 1

of the present invention, the nositioning pegs 19 Qf the
connector 3 are inserted in the positioning holes H' of
the circuit board B in a manner which permitsgthé

terminal tail portions 18 to enter thé_holes H of the

”printed circuit board B simultaneously. The tapered ends

5 of the terminals 1 extend through the board engagement'
; Sl bt :

holes and may-project_partially beyond the botton surfacé-

-14-
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circﬂit board to affect a’reliﬁblg electric attachment.-
 As described above, the reen#rant portion may

be easily formed iﬁ ﬁhe téfﬁinals by stamping in é manner

such that the reentrant portions of adjacent términals |

are_spaced_apért_frbm each other at reqular intervals.

~ The reentrant portion defines'an interior edge 11 of the

_joint portion 4 which lies ihwardiy of the éo:responding

terminal bddy portion edge 7. The terminals 1 are
defihed'into their final sﬁape by cutting thé joint
portions 4 diagonally along line A-A to form_a_slanted,.
or ahgled edge 12 which extends inwardly aCroés'the'.
terminal centerline 9 of the terminAI to_intersgct’with
the first edge 11; :Preferably, the angled édge 12 is

formed at an acute angle to present the stepped, or

-saﬁtooth configurétibn'of FIG. 5. The_angled édged 12 of

the tip of the solder tail extends generally opposite
that of the angled edge 6r sdrface 14 of the reentrant

portion 10 of the terminal so that if imaginary lines are

 extended along those two surfaces 12, 14, they ﬁill

intersect. Tt will be appreéiated that the two inclined

edges 12, 14 cooperate to pfoVides a dualﬂalignment or

positioning .allowance 4 and 4' (FIG. 6) on qpposiﬁe sides

.6£ thg tip of the solder tail 18. This allowance is

located on both sides of the tail portion centerline and
improves the mounting of connectors using such terminal
.

assembly to circuit boards. Importantly, these two

-15-
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the tail portion at terminal 1 and of the circuit board
engéqément'hole and thereby provide angléd lead-in or

pilot surfaces which may engage each edge of the holes

during insertion, if necessary.

In the particular embodiment of FIG. 5, the
taperéd end 5 of-the'soider tail is described és having a
straight edge 11 proximate to the centerline Q'father_
than in alignment-theréwith. Thié'off;ceﬂter arrangément
has the effect of incréasing-thé'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.
present inQention dompfisés a series of terminals each

having a solder tail with a lead-in portion defined by an

inward edge close to or in alighment with the imaginary

. centerline on one side and a slanted edge-side diagonally

txaversing the centerline on the other. side, thus'forming:

~ an acute angle point in Ehe vicinity of the centerline 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
terminal.inﬁervals for quality control. |

'Accordingly, it will be appreciated that the
. B Y . h

‘embodiments of the present invention have discussed

-16~
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‘herein are merely illustratlve of a few appllcatlons of
'.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~
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CLAIMS: |
>ROVED SOLDER TAIL LECTRIC CONNECTO PORAT
SAME |

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

connector of the type which is mounted upon a circuit

board (B); the connector having a housing:(3) with a

plurality of terminal receiving areas therein, said

connector having a plurality of terminals in said

term1na1_rece1v1ng areas, contact portlons.(65) of the

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:

a body portion (61) that extends out from said
connector housing when said terminal is received nithin
said connector housing;,and a lead—in bortion.(s)
disposed adjacent the'body.portion, |

said body portion having a first width and said

1ead-in-p0rtion having a second width which is less than

-gsaid body portion first width,'

said lead-in portion being defined'by at least two
interseoting_edges (l1,12)}_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

-18-
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.body porfion 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 saldnleadfin portlon first edge at an_aonte
anglé (E) to thereby define a topered tip of said
terminal, the junction'Of.said terminal body and.lead-in

portions 1nc1ud1ng an angled edge (14) which forms part

‘of said reentrant portlon and which 1s d1sposed opposite

said lead-in portlon second edge such that said-lead-ln
portion second edge and said angled edge present two
angled surfaces that extend toward the tail portion

centerline.

2. The terminal as defined in claim 1,

.nherein said'lead-in portion first edge is spaced'opért

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

parailel'to said tail portion centerline.

4. The terminal'as defined in claim 1,

- wherein said. reentrant portion.extends inwardiy from said

body portion toward said tail portion centerline.

5. -The.terminal as defined in claim 1,

wherein said lead-in portion first edge is'generally

S A
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parallel to two oppos1ng edges (7, 8) of sald term1na1
quy portion and is disposed 1nward1y of one of said body

portion edges (7), thereby defining 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.

B The terminai:eemdeEiﬁed in claim 1,
wherein said angled edge (14) is disposed etfeaid

reentrant portion Sﬁch that ah imaginary line drawn.alonq

- said angled edge crosses said tail portion centerline;'

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

angled edge crosses said.tail_portion ceﬁterline.

9. The terminal as defined in claim 5,

_ whereindsaid angled edge (14) defines part of said

reentrant portion and is disposed on said terminal such

~that’ an 1mag1nary line drawn along sa1d angled edge

'crosses said tail portion centerline and 1ntersects with

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

portion first edge and one of said body portion edges.
. L Y : .
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'10; A connector adapted for mounting on a

printed circuit board, the connector including_a

dielectric housing (3) having a plurality of terminal

receiving areas'therein, the connector housing having a
plurality of electrically conductive terminals disposed
within said areas; each term1nal (1) having a contact
portion (65) for mating with an electrically conductive
portion of another ci:cuit element and a tail portion
which extends out of said housing and which is confinmed

to be received in a hole on the printed circuit board,

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

terminalitail portion misalignment tolerance associated
therewith such that the angled tip has a width which is
less than an opening of said circuit board hole, each

tail portion further including a body portion having

- opposing first and second edges (7, 8), a reentrant

poftion.(iO) associated therewith and intersecting with
one of said body pottion opposing edges,'the reentrant
portion including an angled edge (14) extending toward a
centerline (9) of said terminal tail poftion 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

misalignment tolerance being defined by the extent to
_ . _ - _
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which said reentrant portion extends inwardly of said

body portion one edge.

11. The'conneétor as defined in'claim ;6,-
wherein”said reentrant portion angled edge is disposed
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.

12. The connector as defined 1n claim 10,

:whereln said terminal tail portlon angled tip forms an

acute angle (E).

13. The connector as defined in claim 10,

wherein said.reéntrant portion connéctihq edge (11) is.

substantially paréllel to said body portion first'edge
(F).

14. The connector as defined in claim 10,

wherein said terminal tail portion angled tip (6)

opposite that of said reentrant portion angled surface.

on

“includes an angled surface (12) extending in a direction

| AR O O R
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