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8 Claims. (Cl. 18—42) 

This invention relates to cores for use in the moulding, 
casting or pressing of hollow articles, such cores being col~ 
lapsible to allow the withdrawal thereof when the in 
terior of the formed article is of re-entrant con?guration. 

It is an object of the invention to provide a collapsible 
_'core which can be simply collapsed for withdrawal with 
out ?rst being dismantled. 
A collapsible core according to the invention comprises 

a tapered spigot member, having‘?rst and second sets 
'of inclined faces, the faces of said ?rst set being more 
i steeply inclined to the axis of the spigot member than the 
faces of said second set and the faces of said ?rst set be 
ing disposed respectively between adjacent faces of said 
second set and a plurality of segments slidably retained 
respectively on said inclined faces, the arrangement being 
such that the spigot member can be moved relative to 

-the segments from a working position, in which the seg 
ments combine to form a surface complementary to the 
internal surface of the article, to a withdrawal position in 
which all the segments are displaced towards the axis of 

e the spigot member, the segments mounted on said ?rst set 
of faces being displaced by a distance greater than the 

1' segments mounted on said second set and each of the seg 
ments mounted on said second set of faces projecting at 
opposite lateral sides into-the spaces vacated by the ad 
.jacent segments mounted on said ?rst set‘ of faces; 
The invention also resides in an injection moulding ma 

chine incorporating .a core as above de?ned. _ 
7 Reference will now be made to the accompanying draw 

‘ ings in which: 
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FIGURE‘ 1 is a diagrammatic plan view of an injection A 
r moulding machine; 

FIGURE 2 is a sectional view showing an example of 
‘a collapsible core in accordance with the invention, ‘the 
core being shown in a working position; _ 
FIGURE 3 is a section on line 3—3 in FIGURE 2; 
FIGURE 4 is a view similar to FIGURE 2, but show 

ing‘ ‘the core in a collapsed condition; 
- ' FIGURE 5 is‘a section on line 5-—5 in FIGURE 4; 

FIGURE 6'is a sectional view like FIGURE 
ing another example of the invention; , 
FIGURE 7 is a half section on line 7-7 in FIGURE 6 

2 but show 

' showing the" core in a working position and 
‘ FIGURE 8 is a half section similar to FIGURE 7 but 

showing the core collapsed. ' 
As shown in FIGURES 1 to 5 the invention'can be em 

ployed in the manufacture of transparent street lamp 
> covers 10 on an automatic injection moulding machine. 
' The covers are of bowl-shaped form and are provided on 
their interior surfaces with a plurality of raised ribs 11 

' (‘see FIGURE 4). In order to form a bowl of this nature 
- it is necessary, if the bowl is to be formed as a one-piece 
"moulding, to provide a core on one of the dies, which core 
vis shaped to form the interior surface of the bowl. The 
. raised ribs,v however, prevent the use of a solid core as it 
would be impossible to remove the ?nished bowl from the 

' “core without damage to the ribs. Some form of collapsible 
" core is therefore required and as it is to be used in an 
' automatic process it is essential that the core should be 
' removable» from the moulding without ?rst dismantling 
the core. 

45 

55 

60 

65 

70 

' on the ?xed platen, however, with the 

1 3,339,242 
Patented Sept. 5, 1967 

2 
Accordingly the core comprises a plurality of segments 

which are to be mounted on one platen of the moulding 
machine in such a manner that some of the segments can 
be displaced inwardly by a comparatively large distance 
so that the remaining segments can overlap these ‘seg 
ments as they are moved inwardly by a smaller distance. 

In the actual core there are eight segments four of 
which subtend relatively small arcs at the axis of the core. 
These four segments 12 are each of substantially trape 
zoidal cross-sectional con?guration. The other four seg 
ments 13 are chamfered at their edges 13a to mate with 
the sides of the trapezoidal segments when the segments 
occupy a working position. 
The eight segments 12, 13 are slidably supported on a 

tapered spigot 14 which has eight faces and the two types 
of segments 12, 13 alternate around the spigot. The trap 
ezoidal segments 12 are slidable on faces 14a which are 
comparatively steeply inclined to 'the axis of the spigot 
whilst the remaining segments are slidable on less steeply 
inclined faces 14b. Thus, in cross section, the spigot 14 
is of square cross-section wtih a rectangular channel at 
each corner of the square. The sides of the square de?ne 
the less steeply inclined faces 14b whilst the bases of the 
channels de?ne the steeply inclined faces 14a. Each seg 
ment 12, 13 is retained on the associated face by means of 
a dovetail key 15 secured to the segment and sliding in 
groove 14c in the associated face. 
The spigot member 14 is hollow and extending through 

its interior is a bar 16 on one end of which a noseipora 
tion 17 for the core is mounted. 

In use the spigot member 14 is secured to a plate 18 
on the movable platen 19 of an injection moulding ma 
chine. The above mentioned bar 16 is secured to the 
ejector plate 20 of the machine and also mounted on this 
plate are eight projecting pins 21 engageable respectively 
with the eight core segments 12, 13. 
The platens 19, 22 are closed in the normal way and 

the synthetic resin material is injected by the injector 
23. When the platens separate the sprue breaks in the 
usual way and the moulding 10 is carried away on the 
core. When the ejector stop 24a engages the ejector bar 
24 movement of the ejector plate 20 is arrested whilst the 
movable platen 19 continues 'to move. Thus the nose 
portion 17 of the core and the segments 12, 13 are pre 
vented from making further axial movement whilst the 
spigot 14 continues to move. As a result of the relative 
axial movement between the'segments and the spigot all 
of the segments are displaced toward the axis of the 
spigot. 
Thus the trapezoidal segments 12 are displaced rapidly 

towards the axis of the spigot 14 to provide spaces in the 
periphery of the core into which the edges ofthe other 
segments 13 project as they are displaced slowly towards 
the axis of the spigot. The position (shown in FIGURES 
4 and 5) is thus ?nally reached where the ribs on the 
segments are clear of the ribs on the moulding so that 
the latter can easily be removed. It is to be noted that 
contact between segments 12, 13 is broken as soon as 
theirvmovement is arrested. 
The example shown in FIGURES 6 to 8 two similar 

cores are employed to mould a sleeve 25 which has‘an 
internal’ ?ange intermediate its ends and an' inturned 
?ange at each end. In this case the operation of the core 
on the movable platen is exactly as described above. A 
similar spigot and segment arrangement is also mounted 

spigot secured to 
the '?xed platen. - . ‘ 

As shown the core on the movable platen 19 again in 
cludes a hollow spigot 26 attached to a plate 18 secured 
to platen 19. Keyed to this spigot 26 (in this case'by T 
shaped keys 27) are the eight segments 29, 30, corre 
sponding to the segments 12, 13 respectively. 
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The ejector plate 20 again has a bar 31, carrying the 
nose portions 32 of the die, secured to it. Also secured 
to it are ejector pins 33 engaging a ring 34 against which 
the segments 29, 30 abut. The ring 34 is spring-loaded 
by means of springs 35 acting on a part 36 secured to the 
movable platen 19. Part 36 actually forms a part of the 
moulding surface. 

Also secured to the movable platen 19 are a pair of 
transverse horizontal guide rails 37, 37a which guide a 
pair of vertically split external die parts 38. The two die 
parts 38 are also engaged on bars 39 ?xed to a stationary 
part of the machine and diverging in horizontal planes 
away from the ?xed platen 22. 
The core on the ?xed platen 22 includes a hollow spigot 

40 identical to spigot 26 and secured to the ?xed platen. 
Keyed to spigot 40 are segments 41, 42 corresponding to 
segments 29, 30 respectively. The segments are movable 
relative to the spigot by means of a ring member 43 to 
which a pair of headed bolts 44 are secured. These bolts 
44 can co-act with catch plates 45 on the die parts 38. 
There is also provided a bar 46 carrying the nose 47 of the 
“?xed” die. 

In use, after the injection has been completed, the 
movable platen 19 is withdrawn as usual. The dies 
separate along the line market by the arrow A in FIGURE 
6. Thus initial movement of platen 19 causes ring mem 
ber 43 to be displaced from platen 22 by virtue of the fact 
that bolts 44 are caught behind plates 45. This causes 
segments 41, 42 to be displaced axially and to carry 
with them nose portion 47. Thus, at this stage the whole 
of the mould is being moved axially as a unit. The seg 
ments 41, 42, are, however, being displaced inwardly 
and the die parts 38 are being displaced outwardly. The 
stage is ?nally reached where the catch plates 45 are so 
far separated that they can no longer retain the bolts 44 
and the inclinations of the faces of spigot 40 and of bars 
39 are such as to ensure the die parts 38 and the seg 
ments 41, 42 are now clear of the moulding. 
The mould now splits and the moulding is carried 

away on the core of the movable platen, from which it 
is released as described in the ?rst mentioned example of 
the invention. 
Having thus described my invention what I claim as 

new and desire to secure by Letters Patent is: 
1. A collapsible core comprising a tapered spigot 

member having ?rst and second sets of inclined faces, the 
faces of said ?rst set being more steeply inclined to the 
axis of the spigot member than the faces of said second set 
and the faces of said ?rst set being disposed respectively 
between adjacent faces of said second set and a plurality 
of segments slidably retained respectively, on said in 
clined faces, the arrangement being such that the spigot 
member can be moved relative to the segments from a 
working position, in which the segments combine to 
form a surface complementary to the intemal surface of 
the article, to a withdrawal position in which all the 
segments are displaced towards the axis of the spigot 
member, the segments mounted on said ?rst set of faces 
being displaced by a distance greater than the segments 
mounted on said second set and each of the segments 
mounted on said second set of faces projecting at opposite 
lateral sides into the spaces vacated by the adjacent 
segments mounted on said ?rst set of faces. 

2. A collapsible core comprising a tapered spigot having 
an axial passage formed therein and having ?rst and 
second sets of inclined faces, the faces of said ?rst set 
being more steeply inclined to the axis of the spigot mem 
ber than the faces of the second set, and the faces of the 
?rst set being disposed respectively between the faces 
of the second set, a plurality of segments mounted re 
spectively on said inclined faces, means retaining the 
segments in contact with the respective faces so that axial 
displacement of any segment relative to the spigot mem 
ber results in displacement of the segment towards the 
axis of the spigot member at a rate determined by the 
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4 
inclination of the associated face of the spigot member, 
a bar extending through the axial passage in the spigot 
member, a nose portion on one end of the bar, the 
segments each abutting at one end against the nose por 
tion to form in combination therewith a working surface 
of the tool, and means whereby the segments and bar 
are movable axially relative to the spigot member to 
effect inward displacement of the segments to a with 
drawal position in which the segments on the faces of 
the second set overlap the segments on the faces of the 
second set. 

3. In an injection moulding machine of the type having 
a ?xed platen, a movable platen and an ejector mech 
anism associated with the movable platen, a collapsible 
core mounted on the movable platen and comprising a 
tapered spigot member secured relative to the movable 
platen and having ?rst and second sets of inclined faces, 
the faces of said ?rst set being more steeply inclined to 
the axis of the spigot member than the faces of said 
second set and the faces of said ?rst set being disposed 
respectively between the faces of said second set, a plural 
ity of segments mounted respectively on said faces and 
retained thereon by key means which serve to cause the 
segments to be displaced inwardly when moved axially 
along the spigot member and means operable by said 
ejector mechanism to displace the segments from a work 
ing position along the spigot member to a withdrawal 
position during movement of the movable platen away 
from the ?xed platen, the segments forming in said 
working position a moulding surface complementary to 
the internal surface of a hollow article to be moulded in 
the machine and being arranged in said withdrawal posi 
tion with the segments on the faces of the second set 
overlapping the segments on the faces of the ?rst set. 

4. In an injection moulding machine of the type having 
a ?xed platen, a movable platen and an ejector mech 
anism associated with the movable platen, the combina 
tion of ?rst and second collapsible cores mounted re 
spectively on the ?xed and movable platens and each 
comprising a tapered spigot member secured relative to 
the associated platen and having ?rst and second sets 
of inclined faces, the faces of the ?rst set being more 
steeply inclined to the axis of the spigot than the faces 
of the second set and the faces of the ?rst set being dis 
posed respectively between adjacent faces of the second 
set, a plurality of segments mounted on the inclined faces 
of the spigot member, means retaining the segments on 
the respective faces of the spigot member whereby axial 
movement of any segment causes it to be displaced in 
wardly by a distance determined by the inclination of the 
associated face so that the segments can be axially dis 
placed along the spigot simultaneously from a working 
position, in which the segments form in combination a 
part of a mould surface complementary to the internal 
surface of a hollow article to be moulded in the machine, 
to a withdrawal position in which the segments on the 
faces of the second set overlap the segments on the faces 
of the ?rst set, means operable by initial movement of 
the movable platen away from the ?xed platen to dis 
place the segments of the ?rst core relative to the spigot 
member thereof from the working position to the with 
drawal position, and means operable by the ejector mech 
anism to displace the segments of the second core relative 
to the spigot member thereof from the working position 
to the withdrawal position. 

5. In an injection moulding machine of the type having 
a ?xed platen, a movable platen and an ejector mech 
anism associated with the movable platen, the combina 
tion claimed in claim 4 together with a pair of die parts 
for forming part of a moulding surface complementary 
to the external surface of a hollow article to be moulded 
in the machine, means mounting said die parts for move 
ment in directions diverging in an axial direction away 
from the ?xed platen, means connecting said die parts 
to the movable platen so that movement of the movable 
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platen away from the ?xed platen causes the die parts to 
be moved away from the ?xed platen and therefore sepa 
rated, a ring member abutted against the segments of the 
?rst core and means forming an operative connection 
between the die parts and said ring member when the 
spacing of said die parts is less than a predetermined 
distance. 

6. In an injection moulding machine of the type having 
a ?xed platen, a movable platen and an ejector mech 
anism associated with the movable platen, the combina 
tion claimed in claim 5 in which said means forming said 
operative connection comprises a pair of ‘bolts projecting 
from the ring member, a pair of enlarged heads on the 
bolts respectively and two pairs of catch plates on the die 
parts respectively for co-acting with said enlarged heads. 

7. A collapsible core as claimed in claim 6 incorporat 
ing a plate attached to the end of said bar opposite said 
nose portion, and means on said plate engaging said seg 
ments at one axial end to urge the latter into abutment 
with said nose portion, the nose portion, bar, segments 
and plate being movable axially as a single unit relative 
to the spigot member. 

8. In an injection moulding machine of the type having 
a ?xed platen, a movable platen and an ejector mech 
anism associated with a movable platen, a collapsible 
core as set forth in claim 3 and including a plate axially 
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movable relative to said spigot member by the ejector 
mechanism, a bar secured to the plate and extending 
through an axial passage in the spigot member, a nose 
portion on the bar which combines with the segments 
when in the working position to form said moulding sur 
face, and means on said plate engaging the segments at 
one axial end to hold them against the nose portion at 
the opposite axial end, so that movement of the plate by 
the ejector mechanism causes simultaneous axial move 
ment of the nose portion and the segments relative to the 
spigot member. 
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