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(57) Abstract

A terminal for an electrical wire comprises a terminal portion (1) for forming a disconnectable electrical connection to a
corresponding terminal, a crimp portion (3) for forming a crimp to the conductor of the electrical wire, a neck (4) that connects
the terminal to the crimp portion, and a plastics sleeve (7) located over the neck and crimp portion and extending beyond the end
of the crimp portion. The neck (4) and the part of the sleeve (7) located over the neck together retain a quantity of sealant e.g. hot-
melt adhesive (6) for preventing or reducing passage of moisture from the terminal portion to the crimp portion.




AT
AU

BB
BE
BF
BG
BJ

BR
CA
CF

CG

REZQ

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.

Austria
Australia
Barbados
Belgium
Burkina Fasso
Bulgaria
Benin

Brazil

Canada
Central African Republic
Congo
Switzerland
Cameroon

Germany, Federal Republic of :

Denmark

Spain

Finland

France

Gabon

United Kingdom
Hungary

Italy

Japan

Democratic People’s Republic
of Korea

Republic of Karea
Liechtenstein

Sri Lanka
Luxembourg
Monaco

F33RYBBEEESEEE

Madagascar
Mali
Mauritania
Malawi
Netherlands
Norway
Romiania
Sudan
Sweden
Senegal
Soviet Union
Chad

Togo

United States of America




WO 90/00819 | PCT/GB89/00759

Electrical Terminal

.

This invention relates to electrical terminals and
especially to small electrical terminals for primary
wires that may be employed for example in general
electronic equipment, in automotive equipment and the
like.

Such terminals may be manufactured in many forms,
for example as ring terminals, or fork terminals in
which the terminal is in the form of a punched annulus
or "C" shaped element, as so-called "slip-on" terminals
in which the side edges of a small flat substantially
rectangular piece of metal are curled toward the centre
of the piece so that the edges and the central part
together form bearing surfaces for a corresponding con-
nection tag. They are usually provided with a crimp
portion that can be crimped onto the conductor of a

wire.

The object of the present invention is to provide
a simple form of electrical terminal for connection to
primary wires which can prevent or reduce the likeli-
hood of moisture ingress to the cable conductor.
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Accordingly, the present invention provides a terminal
for an electrical wire, which comprises a terminal por-
tion for forming a disconnectable electrical connection
to a corresponding terminal, a crimp portion for
forming a crimp to the conductor of the electrical
wire, a neck that connects the terminal portion to the
crimp portion, and a plastics sleeve that is located
over the neck and crimp portion and extends beyond the
end of the crimp portion, the neck and the part of the
sleeve located over the neck together retaining a quan-
‘tity of sealant for preventing passage of moisture from
the terminal portion to the crimp portion.

The neck is preferably at least 2.0 mm long, pre-
ferably at least 2.5 mm long and usually up to 4 mm
long e.g. from 2.5 to 3.5 mm long, although in some
forms of terminal the neck is even longer, e.g. from 5
to 10 mm long and especially from 7 to 8 mm long. ~ The
increase in length of the neck enables a quantity of
sealant to be provided between the neck and the
plastics slee?e for sealing the neck portion of the
éerminal against passage of moisture to the wire.
Usually the neck will have a substantially "U" or "C"
shaped cross-section which has been formed by stamping,
in order to increase the rigidity of the neck against
any bending forces. 1In this case the sealant will be
located in the interior of the neck and will occupy
substantially the entire space between the neck and the
plastics sleeVe so as to prevent, or at least greatly
reduce, any passage of moisture along the neck. '

The sealant is preferably a hot-melt adhesive, and
especially one formed from an olefin homo- or copolymer
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with other olefins, or ethylenically unsaturated mono-
mers, e.g. high, medium or low density polyethylene and
ethylene copolymers with alpha olefins especially C3 to
Cg alpha olefins, vinyl acetate or ethyl acrylate;
polyamides, polyesters, halogenated polymers and the
like. Preferred polyamides include those polyamides
having an average at 1least 15 carbon atoms between
amide linkages for example those based on dimer acids
and/or dimer diamines. Examples of such adhesives are
given in US patents Nos. 4;018,733 to Lopez et al and
4,181,775 to Corke et al. Preferred polyesters include
poclybutylene terephthalate and butylene ether butylene
terephthalate block copolymers.

The plastics sleeve may be formed for example from
an olefin homo- or copolymer e.g. high, medium or low
density polyethylene or ethylene copolymers with C3 to
Cg alpha olefins, vinyl acetate or ethyl acrylate,
polyamides e.g. nylon 6, nylon 6,6, nylon 1l or nylon
12, polyesters, e.g. polybutylene terephthalate or
butylene terephthalate butylene or butylene terephtha-
late butylene ether copolymers, fluoropolymers such as
polyvinylidene fluoride or aromatic polymers e.g. poly-
sulphones, polyetherimides, polyetherketones and the
like. Preferably the polymer will be relatively strong
having an Mjgq value above the melting point of the
plastics material, e.g. at 200°C in the case of nylon
11, of at 1least 2.1, and especially at least 5 kgf
cm~2. For this reason the preferred plastics materials
are those based on nylon 11, nylon 12 and high density
polyethylene.

In some forms of terminal according to the inven-
tion the plastics sleeve may be dimensionally heat-
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fecoverable. Heat-recoverable articles are articles
the dimensional configuration of which may be made
substantially to change when subjected to heat treat-
ment. Usually these articles recover, on heating,
towards an original shape from which they have pre-
viously been deformed but the term "heat-recoverable",
as used herein, also includes an article which, on
heating, adopts a new éonfiguration, even if it has not
been previously deformed. 1In their most common form,
such articles comprise a heat-shrinkable sleeve made
from a polymeric material exhibiting the property of
elastic or plastic memory as described, for example, in
U.S. Patents 2,027,962; 3,086,242 and 3,597,372. As is
made clear in, for example, U.S. Patent 2,027,962, the
original dimension-ally heat-stable form may be a tran-
sient form in a continuous process in which, for
example, an eéfruded tube is expanded, whilst hot, to a
dimensionally heat-unstable form but, in other applica-
tions, a preformed dimensionally heat-stable article is
deformed to a dimensionally heat-unstable form in a
separate stage. .

In the production of heat-recoverable articles,
the polymeric material may be cross-linked at any stage
in the production of the article that will enhance the
desired dimensional recoverability. One manner of pro-
ducing a heat-recoverable article comprises shaping the
polymeric material into the desired heat-stable form,
subsequently cross-linking the polymeric material,
heating the article to a temperature above the
crystalline melting point or, for amorphous materials
the softening point, as the case may be, of the
polymer, deforming the article and cooling the article
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whilst in the deformed state so that the deformed state
of the article is retained. 1In use, since the deformed
state of the article is heat-unstable, application of
heat will cause the article to assume its original

heat-stable shape.

The plastics material forming the sleeve may be
cross-linked (whether or not it is heat-recoverable)
for example by exposure to high energy radiation such
as an electron beam or gamma-rays. Radiation dosages
in the range 20 to 800 kGy, preferably 20 to 500 kGy,
e.g. 20 to 200 kGy and particularly 40 to 120 kGy are
in general appropriate depending orn the characteristics
of the polymer in question. For the purposes of pro-
moting cross-linking during irradiation, preferably
from 0.2 to 15 weight per cent of a crosslinking promo-
tor such as a’poly-functional vinyl or allyl compound,
for example, triallyl cyanurate, triallyl isocyanurate
(TAIC), methylene bis acrylamide, metaphenylene diamine
bis maleimide or other crosslinking agents, for example
as described in U.S. patents Nos. 4,121,001 and
4,176,027, are incorporated into the composition prior

to irradiation.

The plastics material may include additional addi-
tives, for example reinforcing or non-reinforcing
fillers, stabilisers such as ultra-violet stabilisers,
antioxidants, acid acceptors and anti-hydrolysis stabi-
lisers, pigments, processing aids such as plasticizers,
halogenated or non-halogenated flame retardants, fungi-

cides and the like.

Where the plastics sleeve is heat-recoverable it
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may simply be recovered about the neck, preferably both
the neck and crimp, portions of the terminal, after a
quantity of hot-melt adhesive has ‘previously been
located in the neck of the terminal, The heat-
recoverable sleeve usually will extend beyond the end
of the crimp portion in which case that portion of the
sleeve that extends beyond the end of the crimp portion
and which is therefore located around any wire that has
been terminated by the'device, may be recovered onto
the wire or may be left in its'larger diameter unreco-
vered state (or part of the length thereof may be reco-
vered onto the wire). Whether the sleeve is recovered
or not will depend on the size of terminal, gauge of
the wire and the thickness and the,,maierial of the
sleeve, in order to optimise straiq,'telief against
bending of the wire. In some instances the plastics
sleeve will end at the neck region of the terminal por-.
tion, while in other cases the sleeve will extend over
the terminal portion in the form of a skirt. 1In either
case the sleeve may be compressed, e.g. by being passed
through the nip of a pair of rollers, in order to
compress the adhesive and form a secure seal.

In some instances the forces exerted on the crimp
by the crimping tool may cause the adhesive to crack or
cause paths for moisture penetration between the adhe-
sive and the terminal neck or sleeve. Any such crack
or moisture penetration path may be removed simply by
directing a hot-air gun onto the neck portion of the
terminal to melt or soften the adhesive briefly. This
operation may be performed as a separate step or it may
conveniently be performed as part of the heating proce-
dure for a heat-shrinkable sleeve.
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Two forms of article in accordance with the pre-
sent invention will now be described by way of example
with reference to the accompanying drawings in which:

Figure 1 is a side view of a terminal according

the invention:;

Figure 2 1is a partially cut-away top view of the
termina: shown in figure 1;
Figure 3 1is a cross-sectional elevation taken

along the line II-II of figure 2;

Figure 4 ia a top view of a second form of device

according to the invention; and
Figure 5 is a side view of the device of fiqure 4.

Referring to the accompanying drawings, figures 1
to 3 show a terminal for forming a detachable electri-
cal connection between a pair of wires comprising a
terminal portion 1 formed by folding the side edges 2
of a generally rectangular stamped metal sheet back
toward the centre of the sheet. The terminal portion
is joined to a crimp portion 3 by means of a neck 4.
The neck portion is about 6 mm long between the
shoulder 5 of the terminal portion and the near end of
the crimp portion 3. The neck 1is substantially "C"
shaped in cross-section and contains a quantity of hot
melt adhesive 6, e.g. a polyamide or ethylene/vinyl

acetate adhesive.

A heat-shrinkable sleeve 7 formed from crosslinked

nylon 11 or nylon 12 has been recovered over the neck 4
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and crimp portion 3 to provide electrical insulation
and a barrier to ingress of moisture. The sleeve
extends beyond the end of the crimp 3 to form a skirt 8
- of larger diameter. During recovery of the sleeve
about the neck 4 and crimp 3 the hot-melt adhesive §

was caused to melt and seal the neck of the terminal

against moisture penetration.

In order to terminate a wire, the end of the wire
is stripped of insulatiod and is inserted into the
crimp portion 3 of the terminal. The crimp portion is
crimped onto the inserted wire conductor and the skirt
8 of the heat-shrinkable sleeve 7 is recovered onto the
wire, heat being applied at the same time to the neck 4
of the terminal in order to cause the adhesive 6 to

reseal any moisture paths formed when the wire was
crimped. )

Figures 4 and 5 show a second form of terminal in
which the sleeve 7 extends over the terminal portion 1
in the form of a skirt 9 which may end at the end of
the terminal portion ].‘but which may be shorter, to
expose part of the terminal, or which may extend beyond
the end of the terminal portion 1.

During manufacture of the device a pellet of the
adhesive 6 is inserted into the neck of the terminal
before the heat shrinkable sleeve 7 is slipped over the
terminal portion 1. The sleeve 7 (or at least that
part located over the terminal portion 1, neck 4 and
crimp 3) is then heated to cause it partially to
recover while at the same time it is compressed to form
a waist portion 9 over the terminal neck 4, this opera-

“»
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tion causing the adhesive 6 to melt and seal that part
of the device against moisture penetration.
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CLATMS:

1. A terminal for an electrical wire, which comprises a
terminal portion for forming a disconnectable electrical
connection to a corresponding terminal, a crimp portion for
forming a crimp to the conductor of the electrical wire, a
neck that connects the terminal portion to the crimp por-
tion, and a plastics sleeve that is located over the neck
and crimp portion and extends' beyond the end of the crimp
portion, the neck and the part of the sleeve located over
the neck together retaining a quantity of sealant for pre-
venting passage of moisture from the terminal portion to the
crimp portion.

2. A terminal as claimed in claim 1, wherein the neck has
a length of at least 2.0 mm.

3. A terminal as claimed in claim 1 or claim 2, wherein
the neck has a length of not more than 4.0 mm.

4. A terminal as claimed in any one of claims 1 to 3,
wherein the neck is substantially "U" shaped or "C" shaped
in cross-section, and the interior of the neck containing

the sealant.

5. A terminal as claimed in any one of claims 1 to 4,
wherein the terminal portion is in the form of a slip-on
terminal, a ring terminal, a fork terminal, a pin or a tag.

6. A terminal as claimed in any one of claims 1 to 5,

wherein the plastics sleeve comprises a polyamide or
polyolefin.

«r
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7. A terminal as claimed in claim 6, wherein the plastics

sleeve comprises nylon 11l or nylon 12.

8. A terminal as claimed in any one of claims 1 to 6,
wherein the plastics sleeve 1is dimensionally heat-

recoverable.

9. A terminal as claimed in any one of claims 1 to 6,
wherein the part of the sleeve that extends beyond the end
of the crimp portior provides a skirt for strain relief for

a wire connected to the terminal.
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