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- Description

I

The invention relates to terminals for con- -

necting wires to circuit boards.
A known terminal for connecting a wire to a

circuit board comprises a first wire connecting

portion including first and second plates located
adjacent one another in parallel face-to-face
reiation and integrally joined at one end by a
bight, first and second aligned wire receiving

" slots extending along respective plates away

from a common wire admitting mouth which

~extends through the bight to provide electrical
connection to an insulated wire forced trans- -
. versely of its axis through the bight into the

slots, a first terminal post extending longi-
tudinally away from the other end of the first

_ plate for receipt in an aperture in a printed cir-

cuit board. . _ .
A disadvantage of the known terminals is
that. it may upstand for too great-a distance

. from the printed circuit board and may be rela-
. tively unstable during connection. Furthermore,

the forces produced during insertion of a wire
into the slots may be transmitted to the ter-
minal post, possibly damaging a soldered con-
nection between the post and the printed cir-

_cuit board.

An object of the invention is to provide a ter-
minal of relatively low height, of stable con-
figuration and in which the majority of the force
produced during insertion will not be trans-
mitted to the terminal post.

According to the invention, a second plate of
a second wire connecting portion similar to the
first wire connecting portion is integrally joined
at its other end to the other end of the second
plate of the first wire connection portion by a
transverse web with the slots of both wire con-
necting portions aligned, a second terminal post
extending longitudinally away from the other
end of the first plate of the second wire con-

necting portion, both terminals posts extending -

towards each other under the web at their root
ends, the terminals being comprised in a con-
tinuous strip of identical terminals which are
formed integrally with one another and are
arranged in juxtaposed relationship.

The wire insertion forces may be carried .

largely by the root ends of the posts which rest
on the printed circuit board. The terminal
according to the invention is very stable, of
versatile function and may be made of thin
stock and of very low profile. :
Preferably, each second plate is of greater
width than each first plate.
~ Although FR—A—2,270,692 discloses an
electrical terminal having a pair of portions each

* comprising first and second plates located

adjacent to one another and each plate having a
wire receiving recess, a flexible tongue project-
ing away from one of the plates, these. portions
are adapted to act only as wire guides and do
not serve to make electrical connection with a
wire, and the tongue would not, in practice be
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suitable for use as a terminal post for insertion

in an aperture in a printed circuit board.
US—A—3,845,455 discloses an electrical

terminal having a wire connecting portion com-

prising a pair of juxtaposed siotted plates each -

having a wire receiving slot, a pair of terminals
posts projecting from the terminal in juxta-
posed relationship. However, there is no
second such wire connecting portion and the

‘posts project from straps by which the slotted

plates are connected.

An example of a terminal according to the.in-
vention will now be described with reference to
the accompanying drawings in which:—

Figure 1 is a perspective view of several ter-
minals mounted in a printed circuit board;

Figure 2 is a cross-sectional view through a

- terminal shown in Figure 1;

Figure 3 is a plan view of a terminal blank;

Figure 4 is a perspective view of a strip of
terminals; . '

Figure 5 is a schematic perspective view of
terminal mounting apparatus; and

Figure 6 is a schematic perspective view of

wire terminating apparatus. :

~ The terminal is stamped and formed from a
single piece of sheet metal stock and com-

prises first and second wire connecting por-
tions 11 and 12 each including first and second
plates 13 and 14 or 15 and 16 located adjacent
in parallel face-to-face relation- and integrally
joined at one end by a bight 17 or 18 extending
through 180°. First and second aligned wire-
receiving slots 21 or 22 and 23 or 24 extend
along respective plates of each wire connecting
portion away from a common wire:admitting
mouth 25 or 26 which extends through the
bight 17 or 18, each second wire-receiving slot

_ 23 or 24 being narrower than each first slot 21

or 22, respectively, to provide ‘electrical con-
nection and strain relief for an insulated wire
forced transversely of its axis through the bight
into the slots. ' A

The second plates 23 and 24 are integrally
joined together at their other ends by a trans-
verse web 27 so that the narrower, wire core
contacting slots 23 and 24, are aligned facing
each other. First and second terminal posts 29
and 30 respectively, extend longitudinally away
from the other ends of the first plates 13 and 14
of respective wire connecting portions and are
integrally joined to respective first plates by root
ends 31 and 32, respectively, which extend to-
wards each other.

It should be noted that the plates 15 and 16
are of greater width than the plates'21 and 22

to define the profile of the terminal regardless of .

minor variations in forming. The free ends of the
terminal post may abut during insertion into an
aperture in a printed circuit board to provide a
resilient wedging action, aiding retention.
When an insulated wire is forced trans-
versely of its axis into the terminal, edges of the
slots 23 and 24 penetrate the insulation to
establish electrical connection to the wire core
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while the slots 21 and 22 grip the insulation to

/‘provide strain relief.

The terminal is formed from the blank shown

{ in figure 3 in which precursors of the terminal

.-"/I

portions are indicated by primed reference
numerals. The terminal is formed so that all
burred edges left on the die side of the blank lie
against each other on internal surfaces of the
terminal and the rounded edges on the punch
side lie on the exposed surfaces of the terminal.
This is particularly important for the strain relisf
slots where a wire will be subject to shear
stresses only at the rounded edges. while the
burred edges may assist in gripping the wire.

The terminal is rugged and stable although of
comparatively small size enabling printed cir-

" cuit boards carrying the terminals to be closely

spaced in overlying relation — an important ad-

vantage in designing compact electronic equip~

ment. For example, a terminal for 22 gauge wire
may be 0.10 inch wide by 0.18 inch high (2.5
mm X 4.8 mm) when mounted on a printed cir-
cuit board. The stock material may be brass or
phosphor bronze 0.012 inch thick (0.3 mm).
Various wire terminations are possible to
both stranded and solid wire including ter-

minating a single wire intermediate its ends in

both wire receiving portions and two wires in
respective wire receiving portions. In both cases
the strain relief will be provided on the correct
side of the connection obviating a need for an
operator to determine the correct side. In the
former case. the termination of stranded wire

may be particularly effective as torsional forces -

inherent in the strand lay may be maintained
between the wire receiving portions, enhancing
the contact force on the slot edges. If only one
wire receiving portion were used lateral move-
ment of the wire could tend to unwrap the lay of
the strands resuiting in loss of the torsional
effect and less physical and electrical contact.

The terminals are manufactured in strip form,
such as shown in Figure 4 and the apparatus
shown in Figure 5 may be used to sever and in-
sert the terminals successively into a printed cir-
cuit board.

In using the apparatus, a strip of terminals is
fed along a track 40 until a leading terminal is
located in a broad section 41 of a guide tube
42. In this position, the carrier strip will be
aligned between a shear die {not shown) at the
end of the track and a shear biade 43 on the
rear of an insertion ram 44. Operation of the
ram drives the leading terminal through a rela-
tively narrow section 45 of the tube where the
plates 13 and 14 are pivoted towards each
other and into an aperture 48 in the printed cir-
cuit board. The resiliency of the terminal may
tend to spread the posts 29 in the aperture
assisting in retaining the terminal therein.

Wire termination is facilitated by the inser-
tion apparatus shown in Figure 6. A wire is
firstly inserted into the terminal siot mouths and
a channel section shroud 48 having an inser-
tion ram receiving through-aperture 49 is
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placed over the terminal with the wire located in\/

the channel §0. An inserter 51 having suitably
located wire engaging rams 52, 53 and 54 is
abutted against the upper end of the shroud
with the rams received in the aperture 49 in
contact with the wire. The inserter 51 is then
pushed down to urge the shroud towards the
printed circuit board. The wire is engaged by
rams 52, 53 and 54 and the channels 50 push-
ing it into the slots. The shroud permits only
sufficient expansion of the terminal during in-
sertion to permit the resilient distention neces-
sary to provide an effective connection to the
wire. The clearance between the walls of the
shroud aperture 49 and the plates is therefore
important and is one reason why the terminal
width is defined by the plates 13 and 14. The
outer rams contact the surface of the printed
circuit board before the wire reaches the blind
end of the slots preventing bottoming out of the
wire with the attendant risk of shearing and loss
of resilient action in the terminal plates.

it should be noted that the slots of the first
wire connecting portion may be slightly mis-
aligned with the slots of the second wire con-
necting portion, for some applications.

Claims

1. A terminal for connecting a wire to a
printed circuit board, comprising a first wire
connecting portion {11) including first {13) and
second {15) plates located adjacent to one an-
other in parallel face-to-face relation and in-
tegrally joined at one end by a bight (17), first
{21) and second {23) aligned wire receiving

slots extending along respective plates {13, 15)

- away- from a common wirs admitting mouth
~ {25) which extends through the bight. to pro-

vide electrical connection to an insulated wire

forced transversely of its axis through the bight -

{17) into the slots {21, 23), a first terminal post
{29), extending longitudinally away from the
other end of the first plate for receipt in an aper-
ture in a printed circuit board, characterised in
that a second plate (16) of a second wire con-
necting portion (12) similar to the first wire con-
necting portion (11) is integrally joined at its
other end to the other end of the second plate
{15) of the first wire connecting portion (11) by
a transverse web (27) with the slots 21, 23,
22. 24) of both wire connecting portions {11,
12) aligned, a second terminal post (30} ex-
tending longitudinally away from the other end
of the first plate {13) of the second wire con-
necting portion {12} both terminal posts (29 and
30) extending towards each other under the
web (27) at their root ends {31 and 32), the ter-
minal being comprised in a continuous strip of
identical terminals which are formed iptegrally
with one another and are arranged in juxta-
posed relationship.

2. A terminal according to Claim 1, charac-~

terised in that each second plate (15 or 16} is of
greater width than each first plate {13 or 14).
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in figure 3 in which precursors of the terminal
portions are indicated by primed reference

numerals. The terminal is formed so that all -

burred edges left on the die side of the blank lie
against each other on internal surfaces of the
terminal and the rounded edges on the punch
side lie on the exposed surfaces of the terminal.
This is particularly important for the strain relief

~ slots where a wire will be subject to shear

stresses only at the rounded edges, while the
_burred--edges-‘may assist in gripping the wire.

“The terminal is rugged and stable aithough of
comparatively small size enabling printed cir-

_ cuit boards carrying the terminals to be closely -

spaced in overlying relation —an important ad-

vantage in designing compact electronic equip- .

ment. For example, a terminal for 22 gauge wire
may be 0.10 inch wide by 0.19 inch high {2.5
mm X 4.8 mm) when mounted on a printed cir-
cuit board. The stock material may be brass or
phosphor bronze 0.012 inch thick (0.3 mm).

Various wire terminations are possible to '

both stranded and solid wire including ter-
minating a single wire intermediate its ends in
both wire receiving portions and two wires in
respective wire receiving portions. In both cases
the strain relief will be provided on the correct
side of the connection obviating a need for an
operator to determine the correct side. In-the
former case, the termination of stranded wire
may be particularly effective as torsional forces
inherent in the strand lay may be- maintained
between the wire receiving portions, enhancing
the contact force on the slot edges. If only one
wire receiving portion were used lateral move-
ment of the wire could tend to unwrap the lay of
the strands resulting in loss of the torsional
effect and less physical and electrical contact.

The terminals are manufactured in strip form,
_such as shown in Figure 4 and the apparatus
shown in Figure 5 may be used to sever and in-
sert the terminals successively into a printed cir-
cuit board. :

in using the apparatus, 3 strip of terminals is
fed along a track 40 until a leading terminal is
located in a broad section 41 of a guide tube
42. In this position, the carrier strip will be
aligned between a shear die (not shown) at the
end of the track and a shear blade 43 on the

rear of an insertion ram 44. Operation of the .

ram drives the leading terminal through a rela-

 tively narrow section 45 of the tube whers the

plates 13 and 14 are pivoted towards each

other and into an aperture 486 in the printed cir- -

cuit board. The resiliency of the terminal may
tend to spread the posts 29 in the aperture
assisting in retaining the terminal therein.
Wire termination is facilitated by the inser-
tion apparatus shown in Figure 6. A wire is
firstly inserted into the terminal slot mouths and
a channel section shroud 48 having an inser-
tion ram receiving “through-aperture 49 is
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" while the slots 21 and 22 grip the insulation to... .. -
- provide strain relief. -
A/ The terminat is formed from the blank shown
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_ placed.aver the terminal with the wire located in, ..
the channel 50. An inserter 51 having suitably -
_ focated wire engaging rams 52, 63 and 54 is

abutted against the upper end of the shroud
with the rams received in the aperture 49 in

~ gcontact with the wire. The inserter 51 is then

pushed down. to urge the shroud towards the
printed circuit board. The wire is engaged by
rams 52, 53 and 54 and the channels 50 push-
ing it into the slots. The shroud permits only
sufficient expansion of the terminal during in-
sertion to permit the resilient distention neces-
sary to provide an effective connection 10 the
wire. ;Ehe,.clearance___between the walls of the
shroud aperture 49 and the plates is therefore
important and is one reason why the terminal
width is defined by the plates 13 and 14. The.
outer rams contact the surface of the printed
circuit board before the wire reaches the blind
end of the slots preventing bottoming out of the
wire with the attendant risk of shearing and loss
of resilient action in the terminal plates.

it should be noted that the slots of the first
wire connecting portion may be- slightly mis-
aligned with the slots of the second wire con-
necting portion, for some applications.

“Claims

1. A terminal -for connecting a wire to0 a
printed circuit poard, comprising a first wire
connecting portion {1 1) including first (1 3) and

second {15) plates located adjacent to one an-.

other in parallel face-to-face relation and in-
tegrally joined at one end by a bight (1 7), first
{21) and second (23) aligned wire receiving
slots extending along respective plates (13, 15)
away from a common wire admitting mouth
(25) which extends through the bight, to pro-
vide electrical connection to an insulated wire
forced transversely of its axis through the bight
(17) into the slots (21, 23), a first terminal post
(29), extending jongitudinally away from the
other end of the first plate for receipt in an aper-
ture in a printed circuit board, characterised in.
that a second plate {16) of a second wire con-
necting portion (1 2) similar to the first wire con-
necting portion (11) is integrally joined at its

. other end to the other end of the second plate

{15) of the first wire connecting portion (11} by

- a transverse web (27) with the slots (21, 23,

22, 24) of both wire connecting portions (1 1,
12) aligned, a second terminal post (30) ex-
tending longitudinaily away from the other end
of the first plate (13) of the second wire con-
necting portion {1 2) both terminal posts (29 and
30) extending towards each other under the
web (27) at their root ends (31 and 32), the ter-
minal being comprised in 3 continuous strip of
identical terminals which are formed integraily
with one another and are -arranged in juxta-
posed relationship.

2. A terminal according to Claim 1, charac-
terised in. that each second plate (15 of 18) is of
greater width than each first plate (13 or 14).

-
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_~ 3. A terminal actording to Claim 1 or Clgim- ~ "~

=" characterised in that each second wire re-
\;e*wmg slot (23 or 24) is narrower than each
first wire receiving slot {21 or 22) so that the
slots provide respectively electrical connectlon
and strain relief for an insulated wire.

Revendications

1. Bomme pour connecter un fil & une
plaquette a circuit imprimé, comprenant une

premiére partie {11) de connexion d'un- fil
. comportant des premiére {13) et seconde {15)
plagues disposées de fagon a étre adjacentes et

paraliégles entre elles, face & face et reliées, a

" une premiére extrémité, par un coude (17) avéc
lequel elles sont réalisées d'une seule piéce, des
premiére (21) et seconde (23) encoches
alignées de réception de fil s'étendant le long
des plaques respectives (13, 15) & partir d’une

-embouchure commune (25) d’admission- de fil

'\ / s qui s'étend a travers le coude, afin d"établir une
o/

connexion électrique avec un fil isolé introduit a
force transversalement 3 son axe, & travers le
coude (17), dans les encoches (21, 23), une
premiére broche (29) de borne partant longi-
- tudinalement de I'autre extrémité de la premiére
" plaque afin de se loger dans une ouverture
d'une plaquette a circuit imprimé, caractérisée

en ce quune seconde plaque (16) d'une

seconde partie (12} de connexion de fil, simi-
laire & la premiére partie {11) de connexion de
fil, est reliée, par son autre extrémité, a 'autre
extrémité de la seconde plaque. (15), avec la-
quelle elle est réalisée d’'une seule piéce, de la
premiére partie {11) de connexion de fil, par une
8me transversale (27), les encoches (21, 23,
22, 24) des deux parties {11, 12) de connexion
de fil étant alignées, une seconde broche (30)
de la borne partant longitudinalement de |"autre
extrémité de la premiére plaque (13) de la
seconde partie (12) de connexion de fil, les deux
broches (29 et 30) de la borne s'étendant 'une
/vers l'autre au-dessous del'dme (27), & leurs

- \_/extrémités de pied (31 et 32), la borne étant

réalisée sous la forme d'une bande continue de
bornes identiques qui sont réalisées d'une seule
piéce les unes avec les autres et sont juxta-
posées les unes aux autres.

2. Borne selon la revendication 1, carac-
térisée en ce que chaque seconde plaque (15 ou
16) est d'une largeur supérieure & chaque
premiére plaque (13 ou 14).

3. Borne selon la revendication 1 ou la re-
vendication 2, caractérisée en ce que chaque
seconde encoche {23 ou 24) de réception de fil
‘est plus étroite que chaque premiére encoche
{21 ou 22) de réception de fil de maniére que

_—
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" les eficoches établissent, respectivement, une

connexion électrique et une soulagement de
contrainte pour un fil isolé.

Patentanspriiche

1. AnschluB zum Verbinden eines Drahtes
mit einer gedruckten Schaltungsplatte mit
einem ersten . Drahtverbindungsteil (11), der
erste {13) und zweite (15) Platten aufweist, die
benachbar zueinander und parailel derart ange-
ordnet sind, daR ihre Fldchen nebeneinander-

liegen, und die an einem Ende durch eine .
“ Scheitelkriimmung (17) einstlickig miteinander

verbunden sind, wobei sich erste (21) und

~ zweite (23) zueinander ausgerichtete Drahtauf-

nahmeschlitze ldngs der jeweiligen Platten (13,
15} von einer gemeinsamen Drahteinlal3-

miindung (25) weg erstrecken, die sich durch
die Scheitelkrimmung erstreckt, um eine elek-

trische Verbindung mit einem isolierten Draht zu

" schaffen, der quer zu seiner Achse durch die

Schettelkrimmung hindurch in die Schlitze (21,
23) hineingedriickt wird, wobei sich ein erster
AnschiuBstift (29) in Langsrichtung von dem
anderen Ende der ersten Platte weg zur Auf-
nahme in einer Offnung in einer gedruckten
Schaltungsplatte erstreckt, dadurch gekenn-

~zeichnet, daR eine zweite Platte (16) eines
zweiten Drahtverbindungsteils {(12) dhnlich dem
erstern Drahtverbindungsteil (11) an ihrem an- -

deren Ende mit dem anderen Ende der zweiten
Platte (15) des ersten Drahtverbindungsteils
(11) durch einen Quersteg (27) einstlickig ver-
bunden ist, wobei die Schlitze (21, 23, 22, 24)
beider Drahtverbindungsteile {11, 12} zuein-
ander ausgerichtet sind, wobei sich ein zweiter
AnschluBstift (30) in Langsrichtung von dem

anderen Ende der ersten Platte (14) des zweiten

Drahtverbindungsteils (12) weg erstreckt und
beide AnschluBstifte. (29 und 30) sich unter dem
Steg (27} an ihren. FuBenden (31 und 32) auf-
einanderzu erstrecken, wobei der Anschluf® in

einem kontinuierlichen Streifen identischer An- -

schlisse enthalten ist, die einstiickig mitein-
ander ausgebildet und nebeneinander ange-
ordnet sind.

2. AnschiuB nach Anspruch 1, dadurch ge-
kennzeichnet, dal jede zweite Platte {15 oder
16) groRere Breite hat also jede erste Platte (13
oder 14).

3. AnschiuR nach Anspruch 1 oder Anspruch
2, dadurch gekennzeichnet, da® jeder zweite
Drahtaufnahmeschlitz {23 oder 24) schmaler ist

also jeder erste Drahtaufnahmeschlitz (21 oder.

22), so daR die Schlitze sinerseits elektrische
Verblndung und andererseits Zugentlastung fur
emen |soI|erten Draht bieten.
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