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(54) MOLDING MACHINE WITH A DEVICE FOR
REMOVING MOLDED MATERIAL FROM MULTI-PLATE MOLDS

(71)  We, UNIROYAL GmbH (formerly
known as UNIROYAL A.G., of D-5100 Aachen
1, Huettenstrasse 7, Federal Republic of
Germany, a corporation organized under the
laws of the District Court of Aachen, Federal
Republic of Germany, do hereby declare the
invention, for which we pray that a patent may
be granted to us, and the method by which it is
to be performed, to be particularly described in
and by the following statement:—

This invention relates to a molding machine
including a device for the removal of molded
material from an injection mold composed of a
plurality of mold plates which include at least
one plate provided with mold cavities and at
least one plate serving as a mold cover plate and
provided with sprue passages corresponding to
the mold cavities, and of which, during the
molding operation, the cover plate lies against
the molding compound source unit of the
molding machine. More particularly, the inven-
tion relates to such a device by means of which
the molded articles in the mold cavity plate and
the cured sprues in the mold cover plate can be
conjointly removed from the respective plates.

Molding machines equipped with devices for

" the mechanical extraction of cured sprues from
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a mold cover plate of a multi-plate mold after
the molding machine has been opened are
known. When, in such a machine, the molded
articles themselves are ejected manually from
the mold cavities in the cavity plate, the manual
ejection operation is, of course, relatively time
consuming. Moreover, when the mold is opened
the narrowness of the available space between
the mold plates makes ready access to the mold
cavities and inspection thereof very difficult.
Still further, the operator has to work in the
radiating heat zone of the heated mold unit.
When, on the other hand, such a molding
machine is equipped with manually actuated
mechanical accessories for the removal of
molded articles, namely ejection means in the
form of pin-equipped ejector plates or ejector
hooks, it is found that such ejection means fre-
quently cause the molded articles to be
damaged. On occasion, portions of the molded
articles may also remain as residues in the mold
cavities. The same also holds true in the case of
manually removed sprues. Such defects fre-
quently result in damage to the mold cavities
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and lead to the result that defective molded
articles are produced.

According to the present invention a mold-
ing machine comprises a pair of cross-heads
arranged for relative separating and approach-
ing movement therebetween, with one of said
cross-heads including a molding compound
source unit having its discharge end opening
into the space between said cross-heads; a
separable multi-plate mold interposable into
space between said cross-heads, said mold
including a cavity plate provided with a plur-
ality of mold cavities therein, a cover plate
disposed between said cavity plate and said
one cross-head and provided with a plurality
of sprue passages therein corresponding with
said mold cavities in said cavity plate for
enabling molding compound to pass from
said source unit into said mold cavities, and a
bottom plate disposed between said cavity plate
and the other cross-head; means for mounting
said plates between said cross-heads so as to
enable said plates, upon closing of the machine
by a relative approaching of said cross-heads to 75
each other, to be pressed tightly against one
another, and, upon opening of the machine by
a relative separation of said cross-heads from
each other, to assume separated positions de-
fining first, second and third access spaces
between said cover plate and said one cross-
head, between said cover plate and said cavity
plate, and between said cavity plate and said
bottom plate, respectively; and a device for
removing molded material, in the form of
molded articles and cured sprues, from said
mold cavities and said sprue passages, respec-
tively, said device comprising a sprue extrac-
tion unit arranged adjacent said cross-heads in a
position juxtaposed to the location of said first 99
access space, said extraction unit comprising a
sprue-engaging member which is adapted to be
moved through said first access space and past
said face of said cover plate for engaging the
ends of said sprues projecting from said sprue
passages and for thereby pulling said sprues out
of said passages; a molded article ejection unit
arranged adjacent said crossheads in a position
juxtaposed to the location of said second access
space, said ejection unit comprising an ejection 100
member which is adapted to be moved through
said second access space both generally parallel

55

60

65

70

80

85

95



10

15

20

25

30

35

45

50

55

60

65

2 1589079 2

and transversely to the plane of said cavity
plate and which has a plurality of ejector ele-
ments that are identical in number and distri-
bution to said mold cavities and that are
directed toward said cavity plate when said
second member is located in said second access
space and opposite said cavity plate; means
arranged adjacent said cross-heads for moving
said extraction and ejection units jointly
generally linearly parallel to the planes of said
cavity plate and said cover plate into and out of
said first and second access spaces, respectively,
when the same are formed upon opening of the
machine; and cooperable means having a first
part carried by said ejection unit and a second
part stationarily located adjacent said second
access space in the path of movement of said
first part, the arrangement being such that
when said ejection unit is moved inwardly
through said second access space past a pre-
determined point therein and in a direction
generally parallel to the plane of said cavity
plate, said first and second parts come into
engagement and interact to displace said ejec-
tion member generally transversely to the plane
of said cavity plate so as to enable said ejector
elements to approach said cavity plate and eject
the respective molded articles from said mold
cavities and into said third access space during
the inward movement of said ejection unit, and
when said ejection unit is thereafter moved out-
wardly through said second access space said
first and second parts interact to cause said
ejector elements to withdraw from said cavity
plate prior to outward movement of said ejec-
tion member.

Utilising the present invention, the emptying
of the mold can be effected either by purely
mechanical means or by a combination of
mechanical and pneumatic means. Within this
concept, it is preferred to use a roller-type
sprue extraction unit including a rotating roller
which is translated over that face of the mold
cover plate which previously was in engagement
with the molding compound source unit, so
that the roller wipes against portions of cured
sprues projecting from the sprue passages in the
mold cover plate and pulls the cured sprues
therefrom, and a molded article ejection unit
which includes a senies of ejector pins, which
may be replaced or supplemented by a series of
pressurized air jets. The sprue extraction unit
and the combination molded article ejection
and guide units are traversed jointly and parallel
to one another over the mold cover plate and
the mold cavity plate, respectively, as the
carrier unit is moved by its associated, prefer-
ably fluid pressure actuated, drive means. Con-
currently, rotation of the roller of the sprue
extraction unit during its traversing movement

" over the mold cover plate is preferably provided

by an electric motor and associated power
transmission means also supported by the
carrier unit, and a transverse displacement of
the ejection member toward the mold cavity

plate at the end of the traversing movement of
the ejection unit over the cavity plate is desir-
ably provided by means of a camming mechan-
ism cooperating with a linkage lever system by
which the ejection member is mounted on the
carrier unit. The device according to the present
invention thus ensures that the ejection of the
molded articles and the extraction of the sprues
from the respective mold plates is effected
rapidly and reliably. The ejection and extrac-
tion operations can, of course, take place essen-
tially simultaneously, but preferably the
arrangement is such that, in terms of timing,
the extraction of the sprues from the mold
cover plate is completed shortly prior to the
ejection of the molded articles from the mold
cavity plate.

The machine preferably further includes a
molded article guide unit arranged adjacent said
cross-heads in a position juxtaposed to the loca- 85
tion of said third access space, and said means
for moving said extraction and ejection units is
also operable for moving said guide unit jointly
therewith and into and out of said third access
space when the same is formed upon opening of 90
the machine, said guide unit comprising a guide
member which has an open portion and is
adapted to be moved through said third access
space so as to bring said open portion into
closely confronting relation with said cavity
plate, and said guide member when so located
defining an enclosure for receiving ejected
molded articles from said cavity plate. The
arrangement preferably is such that at the end
of the inward traversing movement of the guide 100
unit, the channel member overlies the entire
expanse of the mold cavity plate at the surface
thereof facing toward the mold bottom plate
and cooperates with the cavity plate to define a
laterally closed passageway or chute adapted to
guide the ejected molded articles to a suitable
receiving location. In this way, the ejected
articles are protected from coming into contact
with, for example, greased machine standards
or oily parts, which would tend to damage the
molded articles, especially those made of rub-
ber. At the receiving location, the ejected
molded articles may simply be collected in a
suitable container, but advantageously they
may first be deposited onto a monitoring scale
for the purpose of enabling the weight of the
ejected molded articles formed during a given
mold cycle (or number of mold cycles) to be
compared with a theoretical value. It will be
understood, of course, that the ejected molded
articles are collected, apart from the sprues,
either in separate containers or in containers
with divided sections.

The foregoing and other objects, character-
istics and advantages of the present invention
will be more clearly understood from the
following detailed description of a molding
machine in accordance with the invention,
when read in conjunction with the accompany-
ing drawings, in which:
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3 1589 079 3

Figure 1 is a schematic side elevational view
of an injection molding machine in the course
of a molding operation, i.e. with the mold
(which is shown partly in section) closed, and
shows a molded material removal device re-
tracted to its inactive or rest position in over-
hanging relation to the cross-heads of the
machine;

Figure 2 is a similar view of the machine
but shows the same in its open state with the
mold plates separated from one another and the
injection unit of the machine, and further illus-
trates the starting juxtaposition of the compo-
nents of the removal device to the respective
spaces defined by the opened mold;

Figures 3 and 4 are views similar to Figure
2 and illustrate the removal device protracted
to its active or working position but in differ-
ent stages of its operation;

Figures 5 and 6 are a front elevation and a
side elevation, respectively, of the mounting
member and the drive means for the carrier
unit of the removal device;

Figures 7 and 8 are a side elevational view
and a top plan view of a portion of the carrier
unit of the removal device;

Figures 9 and 10 are a side elevational view
and a front elevational view, respectively, of
one type of molded article ejection unit of the
removal device;

Figure 11 is a fragmentary side elevational
view, similar to Figure 9, of a modified embodi-
ment of the ejection unit of the removal de-
vice;

Figures 12 and 13 are a side elevational view
and a front elevational view, respectively, of the
sprue extraction unit of the removal device;

Figure 14 is a perspective view of the
molded article guide unit of the removal device;
and

Figure 15 is a cross-sectional view taken
along the line 15-15 in Figure 14.

Referring now to the drawings in greater
detail, there is shown a molded material re-
moval device 20 (Figures 1 and 4) for a mold-
ing machine such as an injection or transfer
molding machine 21 of the type used with a
multi-plate mold 22 for the manufacture of
flash-free molded articles made of elastomers or
similar molding compounds. The molding
machine 21 has a stationary cross-head 23 and
a stationary anchor block 24 both rigidly
mounted on and affixed to a suitable base or
foundation 25 and interconnected by suitable
tie-rods 26 (only two are shown but at least
four are usually provided). Slidably mounted
on the tie rods 26 is a movable cross-head 27
which is connected to the anchor block 24 by a
toggle lever linkage 28. The stationary cross-
head 23 supports an injection unit 29 the dis-
charge end of which faces the movable cross-
head 27, and an injection cylinder 30 supported
on the base 25 at 31 and having an intake
funnel 32 and suitable internal feed means,
usually a hydraulic pressure-operated piston

arrangement (not shown), is provided to enable
the molding compound to be fed to the injec-
tion unit 29.

The mold 22 is disposed between the cross-
heads 23 and 27 and includes a middle plate 33 70
in which are provided multiple suitably distri-
buted mold cavities 33a, a top or cover plate 34
in which are provided correspondingly distri-
buted sprues or inlet passageways 34« for the
individual mold cavities, and a bottom plate 35 75
which in the illustrated form is shown as having
a plurality of likewise distributed cavity-closing
end plugs or protuberances 35a. Of these plates,
the mold bottom plate is secured to the mov-
able cross-head 27 while the mold cavity and
cover plates are slidably supported on suitable
guide rods (not shown) arranged between the
cross-heads and providing means (also not
shown) for effecting the movement of the mold
cavity and cover plates to the respective separa-
ted positions thereof shown in Figures 2 to 4 in
response to the opening of the molding
machine,

In cooperating relation to the mold 22, the
injection unit 29 is provided at its discharge end 90
facing the mold cover plate 34 with an elastic,
thermally non-conductive, insulation plate 36.
The purpose of the latter, which is provided
with a plurality of through-passages (not
shown) corresponding to those in the mold
cover plate 34, is to ensure that during a mold-
ing cycle, while that portion of the molding
compound which has been injected into the
closed mold 22 proceeds to cross-link or vul-
canize, no heat can flow back into the injection
unit, so that the remainder of the molding com-
pound in the injection unit remains plastic and
does not cure.

When the molding machine 21 opens at the
end of a molding cycle upon retraction of the
movable cross-head 27 and the mold plates 33
and 34 separate from one another and from the
mold bottom plate 35 and the insulation plate
36, the cured molding material in the passages
of the mold cover and insulation plates separ-
ates in the form of waste sprues 37 from the
non-vulcanized portions of the molding com-
pound in the insulation plate passages and also
from the actual molded articles 38 in the mold
cavities 33a. As shown in Figure 2, those por-
tions of the waste sprues 37 which came out
of the insulation plate 33 project beyond the
surface of the mold cover plate facing the in-
sulation plate.

It should be understood, of course, that
although the molding machine 21 has been
illustrated in the drawings as utilizing a hori-
zontal press stroke and vertical mold plates,
the basic principles and manner of operation
would be essentially the same in a machine
utilizing a vertical press stroke and horizontal
mold plates,

The molded material removal device 20
according to the present invention includes a
mounting post or standard 38 rigidly secured to 130
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the stationary cross-head 23 of the molding
machine, and a carrier unit 39 which supports a
molded article ejection unit 40, a sprue extrac-
tion or clearing unit 41, and a molded article
guide unit 42. The carrier unit is arranged, in a
manner to be explained presently, for recipro-
cal movement with the units 40, 41 and 42 sup-
ported thereby, toward and away from the
location of the mold 22.

Referring now more particularly to Figures
5 and 6, the post or standard 38 is preferably
a column of square or rectangular cross-section
and made of metal plates mounted on a base
plate 43 rigidly affixed to the stationary cross-
head 23. Extending frontwardly from the
post 38 are several vertically spaced mounting
or spacer brackets 44 which in tumn support a
vertical guide plate 45 which is somewhat wider
than the post 38. At its front face the guide
plate 45 supports, by means of angle brackets
46 or the like, a drive or operating means 47
for carrier unit 39. The drive means 47 prefer-
ably is a pneumatic or hydraulic pressure-
actuated device, including a cylinder 48 and a
piston 49 reciprocally slidable therein. A pis-
ton rod 50 connected to the piston extends out
of the upper head of the cylinder 48. Admis-
sion of fluid pressure into or exhaustion thereof
from the opposite ends of the cylinder is effec-
ted by means of suitably valve-controlled (not
shown) piping or ducts 51 and 52.

The carrier unit 39, which is best shown in
Figures 7 and 8, includes a frame constructed
of a plurality of pairs of vertical members 53,
54 and 55 of sectional steel, respective pairs of
vertically spaced flat bar-shaped, cross-braces
56 and 57 each interconnecting one of the
members 53 and the associated member 54 on
the same side of the frame at the top and
bottom ends of said members, and respective
pairs of vertically spaced sectional steel cross-
braces 58 and 59 each interconnecting one of
the members 54 and the associated member 55
on the same side of the frame at the top and
bottom of those members. Suitable pairs of
cross-bolts or spacer bars 60 and 61 inter-
connect the paired members 53 and the paired
braces 58 and 59, respectively. Adjacent one
end, the frame of the carrier unit 39 is pro-
vided with an upwardly extending rigidly
secured plate member 62 which at its upper-
most end supports a bracket 63 to which the
top end of the piston rod 50 is connected.

Suitably journaled on the rearwardly extend-
ing vertical webs of the members 55 at both the
top and bottom edge regions thereof are res-
pective opposed and axially aligned pairs of
horizontally spaced guide rollers 64-64q and
65-65a. The spacings between the various
paired rollers are identical and just sufficient to
smoothly slidably accommodate therebetween
the opposite lateral edge regions 454 and 455
(Figure 5) of the guide plate 45 affixed to the
post or standard 38, as illustrated in Figure 8
where the plate is shown in phantom outline

only.

It will be apparent from the foregoing that
the admission of fluid pressure into one end or
the other of the cylinder 48 will cause the pis-
ton 49 to be displaced accordingly so as to
move the carrier unit 39, together with all its
components and the other units 40, 41 and 42
supported thereby, either into or out of its rest
position, as the case may be. During such move-
ment, therefore, the interengagement between
the guide rollers 64-64z and 65-654 and the
guide plate 45 provides for an accurate guid-
ance of the carrier unit 39 with respect to the
post 38, even at rapid speeds, and it also
ensures stability of the various units of the
removal device 20 during the performance of
their respective functions (still to be described).

Referring further to Figures 7 and 8, suit-
ably mounted in the frame of the carrier unit
39 and extending between the pair of members
54 at the top and bottom ends thereof are two
cross-shafts 66 which project exteriorly of
the frame and terminate in respective pairs of
trunnions or bearing pins 66« and 665. Pivot-
ally mounted on each of the opposite pairs of
shaft ends or trunnions is a respective pair of
levers or link members 67 and 68 which at their
free ends are provided with bushings 67« and
68a. The purpose and functions of the linkage
or lever system 67-68 will be more fully ex-
plained presently in conjunction with the de-
scription of the molded article ejection unit 40.

Referring now to Figures 9 and 10, the ejec-
tion unit 40 comprises a support frame 69 and
an ejector plate 70 secured to the support
frame. The support frame may be a steel plate,
as shown, but preferably is made up of sec-
tional steel and sheet metal in order to mini-
mize its weight. In view of the function the
frame is to perform, however, it must be
sufficiently rigid in construction to ensure that
even at the minimum possible thickness (or
front to rear depth) which can be used given
the relatively narrow space available between
the mold plates 33 and 34, the frame will be
capable of transmitting the frequently substan-
tial ejection force without distortion.

The ejector plate 70 is secured to the front
side of the support frame 69 by means of brac-
kets 71 and is shaped and dimensioned in such
a way as to cover the entire expanse of the
mold cavity arrangement of the mold plate 33.
Thus, the ejector plate is shown as being cir-
cular in outline, but it may, of course, have any
other desired configuration, and it is provided,
depending on the number and distribution of
the mold cavities 33z, with a correspondingly
distributed like number of ejector pins 72 that
project preferably perpendicular to the ejector
plate. The mounting arrangement for the ejec-
tor plate 71 is such as to permit its replace-

-ment so that, in the case of a changeover to a

different type of mold, all that is needed in
order to adapt the entire apparatus to the new
mold is to exchange only the ejector plate for a
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correspondingly different ejector plate fitting
the new mold.

In the region adjoining the frame of the
carrier unit 39, the support frame 69 of the
ejection unit 40 is provided at its opposite
sides with upper and lower pairs of lateral bear-
ing brackets 73 and 74. Fixedly supported by
these brackets and extending across the full
width of the supporting frame 69 to beyond its
lateral edges are respective linkage rods 75 and
76. The regions 754 and 75b of the rod 75 just
beyond the bearing brackets 73 are received in
and pivotally support the bushings 674 and 684
of the upper link members 67 and 68, as shown
in phantom outline in Figure 8, and corres-
pondingly the regions 764 and 765 of the rod
76 just beyond the bearing brackets 74 are
received in and pivotally support the bushings
67a and 68a of the lower link members 67 and
68. The rod 76 is somewhat longer than the
rod 75, however, and on its outermost extremi-
ties 76¢ and 76d rotatably supports a pair of
rollers or equivalent cam follower-like elements
77 and 78.

It will be apparent from the foregoing that
the double link levers 67 and 68 constitute a
parallelogram suspension system which inter-
connects the frame 69 of the ejection unit 40
to the frame 53 etc. of the carrier unit 39. This
mode of attachment is provided to ensure that
the support frame 69 of the ejection unit can
move relative to the frame of the carrier unit
and hence relative to the mold cavity plate 33
without any lateral twisting or swinging out. On
the other hand, the purpose of the rollers 77
and 78 is to ensure that at a certain point
during the movement of the ejection unit 40
from its rest to its working position, the sup-
port frame 69 and therewith the ejector plate
70 are shifted in a direction perpendicular to
the plane of the mold cavity plate 33 so as to
eject the molded articles 79 out of the mold
cavities 33a. To this end, there are provided, as
adjuncts of the molding machine, respective
stationary plate-like abutments 80 which are
arranged at suitable locations between the
stationary and movable cross-heads 23 and 27
of the machine, in position to be engaged by
and to deflect the rollers 77 and 78. In the illus-
trated form of the invention, the abutments 80
are secured to the periphery of the mold cavity
plate 33, but they can be arranged on the sup-
port means for the mold plates or on an auxil-

-iary structure adjacent the path of movement

of the cross-head 27.

It will also be apparent that as a result of the
use of the link lever system 67-68 etc., the
ejection operation does not require a drive of
its own. Moreover, by properly selecting the
starting angular orientation of the twin lever
pairs 67-68 between the frame of the carrier
unit 39 and the support frame 69 of the ejec-
tion unit 40, or by an adjustment in the eleva-
tion of the abutments 80, or by a combination
of these procedures, it is possible to adjust the

actual ejection stroke of the ejector plate 70 to
and desired value.

As a possible refinement of the ejection unit
40, one may utilize an air blast device either in
Yeu of or in combination with mechanical ejec- 70
tor pins. A pneumatic ejector device 70’ is illus-
trated schematically in Figure 11 as having an
interior manifold or passageway 70a to which
pressurized air can be fed in any suitable
fashion (not shown) and in communication 75
therewith a plurality of outwardly open nozzles
or orifices 705 identical in number and distri-
bution to the mold cavities.

The sprue extraction unit 41 is best shown
in Figures 12 and 13 and includes a support 80
frame 81 secured at its upper end to the lower
braces 58 and 59 of the frame of the carrier
unit 39. In view of the small amount of avail-
able space, the support frame 81 is made of
plate or sheet metal with its lateral marginal 85
portions folded up, for stiffening purposes, into
the form of upstanding flanges 81a. At its lower
end, the support frame 81 carries a pair of
brackets 82 in which are rotatably journaled
the end axles or shafts 83z and 835 of a wiping 90
roller 83. Adjacent its opposite ends, the roller
83 is encircled by a pair of annular bearing
members 84 which are freely rotatable indepen-
dently of the roller by means of interposed ball
bearings (not shown). The arrangement is essen- 95
tially such that the bearing members 84 are
arranged to run along the surface of the mold
cover plate 34 directed toward the insulation
plate 36 and are so dimensioned as to space the
roller 83 slightly from the said surface of the
mold cover plate 34. Secured to the roller axle
83b outside of the associated bracket 82 is a
toothed pulley 85 around and in mesh with
which is trained one end region of an endless
toothed power transmission belt 86. The other 105
end region of the belt is trained around and in
mesh with a toothed pulley 87 driven by an
electric motor 88 which is secured to the frame
of the carrier unit 39 at 89.

In the operation of this unit, the roller 83 is 110
driven by the motor 88 so that its direction of
rotation, as viewed at the surface of the cover
plate 34, is counter to the direction of motion
of the unit from its rest to its working position
across the surface of the cover plate. In the pro- 115
cess, the roller engages and wipes over the pro-
jecting portions of the sprues 37 and pulls the
same out of the passageways 34q.

Referring now again to Figures 1 to 4, it is
contemplated that the ejected molded articles
79 and the extracted sprues 37 may be collec-
ted in respective containers 90 and 91 suitably
arranged below the location of the opened
mold 22 on opposite sides of a partition 92. It
is further contemplated that an interpolated
monitoring scale 93 (indicated schematically
and in phantom outline only) may be provided
between the mold cavity plate 33 and the con-
tainer 90 to enable the weight of the ejected
molded articles to be compared with a theoreti- 130
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cal value of the yield for a given molding cycle,
in such an arrangement that, if the result of the
comparison is positive, a suitable control device
(not shown) will enable the next subsequent
molding cycle to be initiated. It is to ensure,
therefore, that none of the molded articles will
be lost during the ejection operation, that the
removal device 20 may further be provided
with the molded article guide unit 42. This
unit, which is best shown in Figures 14 and 15,
consists of a cross-sectionally U-shaped sheet
metal member 94 which is fixedly connected
with the carrier unit 39 at the free end of the
frame thereof remote from the post 38, with
the open side of the member 94 being arranged
to face the mold cavity plate 33. The member
94 is positioned so as to be able to enter the
space between the mold cavity and bottom
plates 33 and 35 when the carrier unit 39 is
advanced from its rest to its working position,
with the slide walls or flanges 944 of the mem-
ber 94 engaging the proximate face of the mold
cavity plate. The member 94 and the mold cav-
ity plate 33 thus coact to define an all-round
closed yet downwardly open guide chute
through which the ejected molded articles 79
can fall into the collector receptacle or con-
tainer 90 (or the scale 93) situated there-
beneath.

It should also be noted that the guide unit
42 provides yet another advantage, in that it
prevents the ejected molded articles from com-
ing into contact with the lubricated surfaces of
the movable cross-head 27 of the press, which
might result in the soiling of such articles and
their ultimate loss in the form of rejects. The
arrangement of the sheet metal partition 92
directly beneath the open mold position of the
mold cover plate 34 guarantees, of course, that
the sprues 37 and the molded articles 79 remain
separated following their removal from the
mold by being constrained to drop separately
into the two collector containers 91 and 90,
respectively. As a result, the need for perform-
ing a subsequent separating or sorting cycle is
avoided.

At the lower free ends of the outside face of
the member 94 and the support frame 69 of the
ejection unit 40 there may be provided elastic
stripper ledges 95 (Figures 14-15) and 96
(Figures 9 and 11). These are designed to strip
off molded articles that might possibly adhere
to the bottom and cover plates 35 and 34 of
the mold when the latter is opened.

The operation of the molded material re-
moval device will now be described with refer-
ence to Figures 1 to 4. The rest position of the
device is illustrated in Figure 1, with the piston
49 of the drive means 47 being in the upper
terminal position of its stroke in the cylinder
48.

As soon as the movable cross-head 27 of the
molding machine has been fully retracted
(Figure 2), it activates a mechanical or electrical
limit switch 97 which causes fluid pressure, e.g.

compressed air, to be admitted into the upper
end of the cylinder 48. The carriage unit 39 of
the device 20 thus is lowered. Accordingly,
since the individual units 40, 41, and 42 were at
that time juxtaposed (Figure 2) to the spaces
defined between the insulation plate 36 and the
mold cover plate 34, between the latter and the
mold cavity plate 33, and between the mold
cavity plate and the mold bottom plate 35,
respectively, the said units enter (Figure 3) and
move in parallel paths downwardly through
those spaces.

Concurrently with the beginning of this
movement, rotation of the roller 83 of the
sprue extraction unit 41 is begun, and as the
roller is translated over the outside face of the
mold cover plate 34, it acts to pull the sprues
37 therefrom, enabling them to fall into the
container 91. Advantageously, the roller 83
may be arranged slightly oblique with respect
to its direction of travel.

Ater the carrier unit has moved through a
predetermined portion of its descent, i.e. when
the ejector plate 70 has attained its proper
position for the ejection operation, with the
pins 72 aligned with the cavities of the mold
cavity plate 33, the rollers 77 and 78 of the
ejection unit 40 come up against the stops or
abutments 80. As the carrier unit’s movement
then continues, both the sprue extraction unit
41 and the molded article guide unit 42
continue to be lowered. Because of the cam-
ming action of the abutments 80 on the
foliower rollers 77 and 78, however, the ejec-
tion unit 40, on account of the twin parallel
linkage system 67-68 etc., is displaced at right
angles to and toward the mold cavity plate. As
a result of this arrangement, therefore, the ejec-
tor pins 72 penetrate (Figure 4) into the mold
cavities 33z and eject the molded articles 79
therefrom, with the ejecting force being pro-
gressively applied as the lowering of the carrier
unit 39 continues at a constant force exerted
by the piston 48. The ejection speed, i.e. the
rate of penetration of the pins 72 into the mold
cavities, becomes gradually slowed down in the
process, which has a protective effect on the
molded articles being ejected. The latter, of
course, enter the chute defined at the mold
cavity plate by the channel member 94 and
drop through the same into the container 90
directly or after having been first weighed on a
scale 93 and then automatically dispensed
therefrom.

It is to be noted that the extraction of the
sprues 37 from the mold cover plate 34 takes
place throughout the entire descending motion
of the carrier unit 39. In this regard, however,
although the arrangement may be such that the
rotating roller 83 of the sprue extraction unit
will complete its wiping movement over the
mold cover plate and the extraction of the
sprues therefrom simultaneously with the ejec-
tion of the molded articles, it is preferred to
utilize an arrangement in which the sprue ex-
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traction is completed just before the ejection of
the molded articles takes place.

Upon ejection of the molded articles, the
guide unit 42 ensures, as previously mentioned,
that the molded articles can be dependably fed
to the monitoring control scale 93, if desired,
to check the weight of the ejected articles and
compare it with a preset weight corresponding
to the weight of all molded articles of a given
cycle. If the result of the comparison is posi-
tive, the control system responsive to the signal
output of the scale permits the subsequent
molding cycle to be started, whereas if the
result is not positive, the system interrupts
production and emits an alarm signal for the
operating staff. It is especially in connection
with the use of flash-free molds that such a
fully automated production of molded articles
made of rubber becomes possible in a very
simple manner, in view of the fact that the
weight of the articles remains practically absol-
utely identical from cycle to cycle, so that the
scale can be set for a very narrow tolerance or
weight deviation, e.g. 0.1 g. It is then possible
to determine by means of the monitoring scale
not only whether all the molded articles have
been reliably ejected from the mold but also
whether defective articles, for instance as a re-
sult of incomplete filling of the mold cavities,
have been produced. As a result, an increased
output dependability can be achieved and the
expenses incident to quality control can be
lowered.

In addition, the guide unit serves to prevent
any loss of molded articles or their dropping
onto the lubricated tie rods or cross-head sur-
faces of the molding machine. Any contact by
a molded article with lubricant such as grease
or oil would render that article, as well as all
other molded articles in the collector container
which come in contact therewith, unfit for use;
it would, in other words, produce rejects. This
holds true in particular in the case of brake
piston cups, pharmaceutical stoppers or similar
items.

At the end of the removal process, the
carrier unit 39 and the individual units 40, 41
and 42 supported thereby return along their
respective but reversed paths into their rest
positions. It is a particular advantage of the
present invention that the entire removal pro-
cess, beginning with the start-up out of the rest
position and terminating with the return of all
parts to the rest position, consumes, for
example, less than 8 seconds. In that interval,
the mold has been dependably and entirely
mechanically freed from the molded articles
and the waste molded material and is ready for
a new mold cycle.

As previously mentioned, a molded material
removal device can also be applied to vertical
compression or transfer molding presses. In
such an environment, which can be visualized
by imagining the machine illustrated in Figure 1
to be turned through an angle of 90° so that

the injection unit is situated on the top and the
mold plates are arranged horizontally, the con-
struction of the removal device 20 would be
basically similar to that used in connection with
the illustrated horizontal plunger or injection
molding press. The sole difference in design and
operation would reside in the fact that, in this
arrangement, any guide unit 42 would be a box
closed on all sides and open only toward the
mold cavity plate, so that the ejected molded
articles can drop into and would be retained in
the said box which would subsequently be
bodily moved out of the region of the mold.
WHAT WE CLAIM IS:—

1. A molding machine comprising a pair of 80
cross-heads arranged for relative separating and
approaching movement therebetween, with one
of said cross-heads including a molding com-
pound source unit having its discharge end
opening into the space between said cross-
heads; a separable multi-plate mold interposable
into space between said cross-heads, said mold
including a cavity plate provided with a plural-
ity of mold cavities therein, a cover plate dis-
posed between said cavity plate and said one
cross-head and provided with a plurality of
sprue passages therein corresponding with said
mold cavities in said cavity plate for enabling
molding compound to pass from said source
unit into said mold cavities, and a bottom plate
disposed between said cavity plate and the
other cross-head; means for mounting said
plates between said cross-heads so as to enable
said plates, upon closing of the machine by a
relative approaching of said cross-heads to each
other, to be pressed tightly against one another,
and, upon opening of the machine by a relative
separation of said cross-heads from each other,
to assume separated positions defining first,
second and third access spaces between said
cover plate and said one cross-head, between
said cover plate and said cavity plate, and be-
tween said cavity plate and said bottom plate,
respectively; and a device for removing molded
material, in the form of molded articles and
cured sprues, from said mold cavities and said
sprue passages, respectively, said device com-
prising a sprue extraction unit arranged adja-
cent said cross-heads in a position juxtaposed
to the location of said first access space, said
extraction unit comprising a sprue-engaging
member which is adapted to be moved through
said first access space and past said face of said
cover plate for engaging the ends of said sprues
projecting from said sprue passages and for
thereby pulling said sprues out of said passages;
a molded article ejection unit arranged adja-
cent said cross-heads in a position juxtaposed to
the location of said second access space, said
ejection unit comprising an ejection member
which is adapted to be moved through said
second access space both generally parallel and
transversely to the plane of said cavity plate
and which has a plurality of ejector elements
that are identical in number and distribution to 130

70

75

85

90

95

100

105

110

115

120

125



10

15

20

25

30

35

40

45

50

55

60

65

8 1589079 8

said mold cavities and that are directed toward
said cavity plate when said second member is
located in said second access space and opposite
said cavity plate; means arranged adjacent said
cross-heads for moving said extraction and ejec-
tion units jointly generally linearly parallel to
the planes of said cavity plate and said cover
plate into and out of said first and second
access spaces, respectively, when the same are
formed upon opening of the machine; and
cooperable means having a first part carried by
said ejection unit and a second part stationarily
located adjacent said second access space in

the path of movement of said first part, the
arrangement being such that when said ejection
unit is moved inwardly through said second
access space past a predetermined point therein
and in a direction generally parallel to the plane
of said cavity plate, said first and second parts
come into engagement and interact to displace
said ejection member generally transversely to
the plane of said cavity plate so as to enable
said ejector elements to approach said cavity
plate and eject the respective molded articles
from said mold cavities and into said third
access space during the inward movement of
said ejection unit, and when said ejection unit is
thereafter moved outwardly through said
second access space said first and second parts
interact to cause said ejector elements to with-
draw from said cavity plate prior to outward
movement of said ejection member.

2. A molding machine as claimed in Claim
1, in which said ejector member is an ejector
plate, and said ejector elements are pins project-
ing from said ejector plate.

3. A molding machine as claimed in Claim
2, in which said ejector plate further includes
interior passages which are adapted for con-
nection to a source of pressurized air and which
terminate in orifices opening toward said cavity
plate, for enabling the ejection of molded
articles to be aided by blasts of pressurized air.

4. A molding machine as claimed in Claim
1, in which said ejector member is an ejector
plate, and said ejector elements are orifices
communicating with interior passages in said
ejector plate which in turn are adapted for con-
nection to a source of pressurized air, said ori-
fices opening toward said cavity plate for enab-
ling the ejection of molded.articles to be effec-
ted by blasts of pressurized air.

5. A molding machine as claimed in any one
of the preceding claims, in which said device
further includes a common carrier unit mount-
ing said extraction unit and said ejection unit,
and mounting means mounting said carrier unit
for movement toward and away from said
space between said cross-heads.

6. A molding machine as claimed in Claim
5, in which said means for moving said carrier
unit comprises a fluid pressure cylinder con-
nected to either said mounting means or to said
carrier unit, and a piston movable in said cylin-
der and having a piston rod extending there-

from and connected with either said carrier unit
or with said mounting means, respectively.

7. A molding machine as claimed in Claim 5
or Claim 6 in which one of said cross-heads is
stationary and the other cross-head is movable
toward and away therefrom, said mounting
means comprises a support member fixed to
said one cross-head, and first guide means
stationarily carried by said support member,
said carrier unit comprises a frame supporting 75
said extraction and ejection units, and second
guide means secured to said frame and movably
engaging said first guide means, and said first
and second guide means coact to guide said
carrier unit along its path of movement and to 80
brace said carrier unit against twisting out of
said path during such movement.

8. A molding machine as claimed in Claim
7, in which said first guide means comprises a
rigid guide plate extending along said path of
movement of said carrier unit, and said second
guide means comprises at least two pairs of
guide rollers arranged at spaced portions of said
frame of said carrier unit, said guide rollers of
each pair being in rolling contact with a respec- 90
tive marginal region of said guide plate at both
surfaces of the latter.

9. A molding machine as claimed in any one
of claims 5 to 8, in which said carrier unit in-
cludes a frame, and a parallelogram linkage sus-
pension system pivotally connected at one end
to said frame, said ejection unit includes a sup-
port structure pivotally connected to the other,

70

85

95

* free end of said parallelogram linkage suspen-

sion system and supporting said ejection mem- 100
ber, and said first part of said cooperable means
includes roller means carried by said parallelo-
gram linkage suspension system at said free end
thereof, and said second part of said cooperable
means includes stop or abutment means engage-
able by said roller means.

10. A molding machine as claimed in Claim
9, in which said stop or abutment means is
carried by said cavity plate.

11. A molding machine as claimed in any
one of Claims 5 to 10, and further comprising a
partition which is arranged adjacent said cross-
heads and on the side of said space there-
between that is remote from the location of
said carrier unit, the location of said partition
being such that it is aligned with said cavity
plate when the machine is opened and that said
partition defines separate positions adjacent
said first and third access spaces for respective
collector containers for receiving extracted
sprues and ejected molded articles.

12. A molding machine as claimed in Claim
11, and further comprising a monitoring scale
disposed between the location of said third
access space and the position of the collector
container for ejected molded articles, for deter-
mining the weight of all ejected molded articles
from a given mold cycle and comparing that
weight to a theoretic yield value for the cycle.

13. A molding machine as claimed in any
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one of Claims 5 to 12 in which said sprue ex-
traction unit comprises a support arm secured
to said carrier unit, a rotatable wiping roller
journaled on said support arm in a position to
5 be translated past said cover plate at a close
uniform spacing from the surface thereof, and
an electric motor mounted on said carrier unit
and connected with said wiping roller for ro-
tating the same in a sense, as viewed at the sur-
10 face of said cover plate, which is counter to the
direction of translational movement of said
wiping roller into said first access space.
14. A molding machine as claimed in Claim
13, in which said wiping roller is arranged with
15 its axis of rotation oriented obliquely to the
direction of movement of said extraction unit
through said first access space.
15. A molding machine as claimed in any
one of the preceding claims, in which said de-
20 vice further includes a molded article guide unit
arranged adjacent said cross-heads in a position
juxtaposed to the location of said third access
space, and said means for moving said extrac-
tion and ejection units is also operable for mov-
25 ing said guide unit jointly therewith and into

and out of said third access space when the

same is formed upon opening of the machine,

said guide unit comprising a guide member

which has an open portion and is adapted to be

moved through said third access space soasto 30

bring said open portion into closely confronting

relation with said cavity plate, and said guide

member when so located defining an enclosure

for receiving ejected molded articles from said

cavity plate. 35
16. A molding machine, substantially as

herein described with reference to Figures 1 to

10, and 12 to 15 of the accompanying draw-

ings; or to those Figures as modified by Figure

11 of the accompanying drawings.
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