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Manufacture of tapered bodies and electric connector receptacles made thereby

This invention relates to the manufacture of
tapered bodies of ductile material comprising
two parts each cf uniform cross-section extend-
ing along opposite sides of and united by at
least one web that is wider at one of its ends
than the other.

An important application of the invention is
in making receptacies for electric tapping con-
nectors in which the parts of uniform cross-
section are channels facing inwardly to receive
separate electric conductors that are secured
and electrically connected by a wedge driven
between them.

Such bodies can be made by casting, but for
many purposes the mechanical properties of
metal {or other ductile material) that has been
worked are much superior to cast material.
Machining would be prohibitively expensive,
and the current technique of bending an initiaily
flat blank to form the parts of uniform cross-
section restricts the cross-sectional shapes it is
practicable to use (and is applicable only to
shapes with a single web). The tapered hollow
body can also be a forging, as in US—A—
2 641810.

In the method of the invention, a blank com-
prising two parts of uniform cross-section
extending along opposite sides of and united by
at least one web of uniform width is first
extruded; and then the web or each of the webs
is formed between press tools acting on it to an
extent that varies and/or over an area that
tapers along the length of the blank sc as to
increase its width to an extent that varies along
the length of the blank.

Preferably the web of the extruded blank is
planar and in this case the press tools will
reduce its thickness to an extent that varies
and/or over an area that tapers along the length
of the blank.

If however the extruded blank were formed
with a curved web, it would be possible, as an
alternative (or a supplement) to reducing its
thickness, for the press tools to reduce the
curvature of the web to an extent that varies
and/or over an area that tapers along the length
of the blank: and it will be understood that when
the area tapers the curvature can be com-
pletely removed over that area.

It will be apparent that a plurality of blanks
may be extruded in a continuous length and
subsequently sheared or sawn from one
another.

Preferably the area of reduced thickness or
reduced curvature {(or each of the areas if there
is more than one) is defined by a raised area on
one of the press tools (or corresponding raised
areas on both of them), which will ordinarily be
approximately triangular with its base at the
wider end of the finished body. When the thick-
ness is to be reduced, the raised area is prefer-
ably fiat or inclined, and preferably the edges of
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the raised area are oblique.

When the product is an electric connector
receptacle into which a co-operating weduge will
enter to secure conductors, it is preferably also
formed in the pressing operation with ribs or
other formations for engaging a projection on
the wedge to increase resistance of slackening
of the wedge.

The invention is especially applicable to
articles of heat-treatable aluminium alloys.
which are extruded in nominally half-hard con-
dition, cooled slowly (e.g. in still air) to avoid
age-hardening, and heat-treated to the TF con-
dition after forming. It can however pe used
effectively with other ductile materials. such as
for example copper. aluminium bronze and
other copper alloys; in some cases the biank
could incorporate more than one material.

The invention will be further described. by
way of example, with reference to the drawings
in which:

Figure 1 is an enlarged end-view of an
extruded blank;

Figure 2 is a perspective view of a press tool;

Figures 3 and 4 are an end view and a front

view of a finished connector receptacle;

Figure 5 is a cross-section in the line V—V in

figure 3; and

Figures 6 and 7 are cross-sections on the

lines VI—VI and VI—VII respectively in

figure 5;

Figures 8, 9 and 10 are mutuaily perpen-

dicular views of a wedge for use with the

receptacle of figures 3—7;

Figure 11 is a cross-section on the line

XI—X1 in figure 8;

Figure 12 is an enlarged cross-section on the

line XII—XIl in figure 10;

Figure 13 is a view, corresponding to figure

5, of a modified design of receptacle; and

Figures 14 and 15 are isometric sketches of

two further designs of receptacle.

In the manufacture of the receptacle of
figures 2 to 7, standard heat-treatment
aluminium alloy HE30 is first extruded to the
cross-section shown in figure 1 and comprising
two channel portions 1, 2 of any desired cross-
section and a planar connecting web 3. The
channel portions can usefully be formed with
splines 4 or grooves and this is advantageous
for some electrical connector receptacies. The
extrudate is cooled in still air and then cut into
individual blanks.

Each blank is then positioned n turn. open
side down, on a tool of the form shown in figure
2, with the web 3 on top of the tool the flanges
5,5 loosely received in channeis 6 6 in the tool,
and an end of the blank against a stop surface 7
on the tool. The blank is now pressed onto the
tool using a flat co-operating tool inot shown in
the drawings) to reduce its thickness over the
area 8 (figures 5—7). Both the width of the
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reduced area and the extent of reduction
increase steadily from the line 9 to the line 10.
The effect of the deformation is to introduce a
taper of about eight degrees between the two
channels.

Preferably the tool is formed with grooves
11, as shown in figure 2, to form ribs 12 of saw-
tooth or other suitable profile extending trans-
versely across the area 8 for reasons explained
below.

After forming the now-tapered receptacle is
put through the standard heat-treatment to con-
vert it to the TF condition, namely solution treat-
ing at 520-—530°C followed by quenching in
cold water and precipitation heat-treatment at
180°C for 5—6 hours.

At any convenient stage of the manufactur-
ing process, exposed sharp edges and especially
the edges 13 that will engage the conductors in
use are desirably chamfered.

The co-operating wedge, shown in figures
8—12, is die-cast and has concave wedge
faces 14 comprising a main section 15 (figure
10) with a taper angle substantially the same as
the taper angle of the receptacle merging into a
lead-in section 16 with a slightly larger taper
angle. All corners 17 adjoining the wedge faces
are generously radiussed.

The side faces 18 of the wedge are slightly
convex and each bears at the wider end a ribbed
projection 19, so that whichever way up the
wedge is inserted in the receptacle, the ribs 12
will be engaged by one of the projections 19. In
the preferred design shown, the ribs of projec-
tion 19 correspond in spacing and broadly in
shape to the recesses between the ribs 12, but
the ribs of 19 are of uniform height. When the
wedge is driven home, the ribs interfock to
increase resistance to slackening of the wedge.

The modified receptacles shown in figure 13
differs in the shape of the area 8; other, similar,
variations may be made.

Figures 14 and 15 illustrate the use of an
extruded blank with a curved web; the blanks
are of the shape shown in dotted lines and are
the same in both cases. In the receptacle of
figure 14, the press tools act on the triangular
area 20 and reduce it to a planar (but oblique)
shape, while the areas 21 remain curved sub-
stantially as extruded. In that of figure 15, two
triangular areas 22 are fiattened until they are
each coplanar with the contiguous side of the
channels 1, 2 respectively and a central tri-
angular area 23 remains curved (though dis-
placed from its original position, except at the
extremity of its wide end).

Claims

1. A method of manufacturing a tapered
body of ductile metal comprising two parts (1,
2) each of uniform cross-section extending
along opposite sides of and united by at least
one web (3) that is wider at one of its ends than
the other, the method being characterised by
the steps of
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(i) extruding a blank comprising two parts of
uniform  cross-section extending along
opposite sides of and united by at least one
web of uniform width; and then
(ii) forming the web, or each of the webs,
between press toois acting on it to an extent
that varies and/or over an area that tapers
along the length of the blank so as to
increase its width to an extent that varies
along the length of the blank.

2. A method as claimed in Claim 1 charac-
terised in that the press tools reduce the thick-
ness of the web to an extent that varies and/or
over an area that tapers along the length of the
blank.

3. A method as claimed in Claim 1 in which
the extruded blank is formed with a curved web
characterised in that the press tools reduce the
curvature of the web (with or without reducing
its thickness) to an extent that varies and/or
over an area that tapers along the length of the
blank.

4. A method as claimed in any one of the
preceding claims characterised in that the area
of reduced thickness or reduced curvature is
defined by a raised area on one of the press
tools, or by corresponding raised areas on both
of them.

5. A method as claimed in any one of the
preceding claims in which the ductile metal is a
heat-treatable aluminium alloy, characterised in
that the alloy is extruded in a nominally half-
hard condition, cooled slowly to avoid age-
hardening before the forming step, and heat-
treated to the TF condition after forming.

6. An electric connector receptacie made by
the method claimed in any one of Claims 1—5
characterised in that the connector receptacle is
formed in the pressing operation with ribs or
other formations for engaging a projection on a
co-operating wedge to increase resistance to
slackening of the wedge.

Patentanspriiche

1. Verfahren zum Herstellen eines konischen
-Korpers aus duktilem Metall, der zwei Teile mit
jeweils konstantem Querschnitt {1,2) aufweist,
die sich an gegeniiberliegenden Seiten minde-
stens eines Steges (3) erstrecken und durch
diesen miteinander verbunden sind, wobei der
Steg am einen Ende breiter als am anderen
Ende ist, gekennzeichnet durch folgende Ver-
fahrensschritte:

(i) Stangpressen eines Rohlings, der zwei

Teile mit konstantem Querschnitt aufweist,

die sich an gegeniberliegenden Seiten min-

destens eines gleichm&Rig breiten Steges er-
strecken und durch diesen miteinander ver-
bunden sind, und anschlieRend

(i) Ausbilden des Steges bzw. jedes Steges

zwischen Preflwerkzeugen, die darauf in

unterschiedlichem MaRe und/oder liber eine
in Langsrichtung des Rohlings sich ver-
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jingende Fliche einwirken, so daR die Breite

des Rohlings (ber seine Langsrichtung in

unterschiedlichem MaBe vergroRert wird.

2. Verfahren nach Anspruch 1, dadurch
gekennzeichnet, dal die PreRwerkzeuge die
Dicke des Steges in unterschiedlichem Malfle
und/oder iber eine in Langsrichtung des Roh-
lings sich verjiingende Fldche verringern.

3. Verfahren nach Anspruch 1, bei dem der
stranggepreRte Rohling einen gekriimmten Steg
aufweist, dadurch gekennzeichnet, daR die
PreRwerkzeuge die Krimmung des Steges (mit
oder ohne Verringerung dessen Dicke) in unter-
schiedlichem MaRe und/oder (ber eine in
Langsrichtung des Rohlings sich verjlingende
Fidche verringern.

4. Verfahren nach einem der vorstehenden
Anspriiche, dadurch gekennzeichnet, dafy die
Fldche verringerter Dicke oder verringerter
Krimmung durch eine erhabene Fldche an
ginem der PreBwerkzeuge oder durch kor-
respondierende erhabene Fldche an beiden
PreRwerkzeugen ausgebildet wird.

5. Verfahren nach einem der vorstehenden
Anspriiche, bei dem das duktile Metall eine
wiérmebehandelbare Aluminiumiegierung ist,
dadurch gekennzeichnet, daR die Legierung in
zunéchst halbfestem Zustand stranggepref3t, zur
Vermeidung von Aushdrtung vor dem Verfor-
mungsschritt langsam abgekiihit und nach der
Verformung zum Uberflhren in den TF-Zustand
wérmebehandeit wird.

6. Elektrische Steckverbindungshdilse, herge-
stefit mit dem Verfahren nach einem der
Anspriche 1 bis 5, dadurch gekennzeichnet,
dal? die Steckverbindungshilse im PreR-
vorgang mit Rippen oder anderen Ausbil-
dungen versehen wird, die mit einem Vor-
sprung an einem mit ihr zusammenwirkenden
Keil in Eingriff kommen, um ein Lockern des
Keiles zu erschweren.

Revendications

1. Procédé de fabrication d'une piéce a cdtés
inclinés en métal ductile, constituée par deux
parties (1, 2) chacune de section transversale
uniforme, s'étendant le long de cAtés opposés a
d'au moins une partie intermédiaire (3) qui est
plus large 3 I'une de ses extrémités qu'a I'autre,
et reliées par cette partie intermédiaire, procédé
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caractérisé en ce qu'il consiste (i} a extruder une
ébauche comprenant deux parties de section
transversale uniforme s'étendant le long de
cOtés opposés d'au moins une partie inter-
médiaire de largeur uniforme, et reliées par
cette derniére, puis (ii) & former la partie inter-
médiaire, ou chacune des parties inter-
médiaires, entre des outils de presse agissant
sur elle dans une mesure qui varie et/ou sur une
surface dont les cOtés sont inclinés suivant la
longueur de I'ébauche de maniére @ augmenter
sa largeur dans une mesure qui varie suivant la
longueur de I'ébauche.

2. Procédé selon la revendication 1. carac-
térisé en ce que les outils de presse réduisent
'épaisseur de ia partie intermédiaire dans une
mesure qui varie et/ou sur une région dont les
bords sont inclinés suivant la longueur de
I'ébauche.

3. Procédé selon la revendication 1, dans
lequel I'ébauche extrudée est formée avec une
partie intermédiaire incurvée, caractérisé en ce
que les outils de presse réduisent la courbure de
la partie intermédiaire (avec ou sans réduire son
épaisseur} dans une mesure qui varie et/ou sur
une région dant les bords sont inclinés suivant
la longueur de |'ébauche.

4. Procédé selon l'une quelconque des
revendications précédentes, caractérisé en ce
que la région d'épaisseur réduite ou de cour-
bure réduite est définie par une partie en relief
sur I'un des outils de presse, ou par des régions
en relief correspondantes sur les deux.

5. Procédé selon |'une quelconque des
revendications précédentes, dans lequel le
métal ductile est un alliage d'aluminium
pouvant étre traité a chaud, caractérisé en ce
que l'alliage est extrudé dans une condition de
demi-dureté nominale, refroidi lentement pour
éviter le durcissement par viellissement avant
Y'opération de formation et traité thermique-
ment dans la condition TF aprés mise en forme.

6. Partie femelle de connecteur électrique
réalisée selon le procédé de I'une quelconque
des revendications 1 a 5, caractérisée en ce que
la partie femelle de connecteur est formée dans
I'opération sur presse avec des nervures ou
autres formations pour engager une partie en
saillie sur une cale coopérante afin d'augmen-
ter la résistance au desserrage de la cale.
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