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(57) Abstract

This machine has. a turret (20) which ro-
tates about a horizontal axis (21) on a frame that
is movable into and out of a loading position ad-
jacent a rotary extruder (100). The turret com-
prises a tubular shaft (21), a plurality of axially
spaced, circular plates (34-39) secured to the
shaft coaxially thereof, and a plurality of ident-
ical, radially projecting panels (41) that are se-
cured in registering radial slots (34'-39") in the
circular plates. ‘A separate mold (51, 55) is
mounted in the angular space between each pair
of adjacent panels, and comprises a stationary
section (51) fixed to one of the circular plates for
rotation therewith, and a movable section (55)

100

102

mounted for reciprocation by a collapsible lin-
kage (63, 66, 69 or 212, 221, 224) into and out of
a closed position against the associated station-
ary section. As each mold (51, 55) rotates past
the loading station the associated linkage closes

101~

the movable mold section, a supply of molten
molding material is then fed by the extruder
(100) to an axial bore (52) in the stationary sec-
tion of the mold, a hydraulically actuated ram
(93) then enters the now-loaded bore and forces
the molding material into a cavity (53) in the

mold, the ram is then withdrawn, and thereafter the mold sections are separated and the molded part (P) is ejected from
the turret. The size of the turret can readily be increased or decreased merely by changing the overall sizes of the panels

and the associated supporting plates.
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. injection molding machines of the rotary type,

to provide a modular
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MODULAR ROTA2Y MOLDING MACHINE

BACKGROUND OF THE INVENTIOK

This invention relates to rotary molding
machines, and more particularly to continuous
injection molding machines for manufacturing
thermoplastic products.

The prior art discloses a number of
includ-
ing the continuous injection varietv as described, for
example in U.S. Patents 3,833,329; 3,888,615; 3,888,616;
3,888,619 and 4,186,16%. The machines disclosed in
these particular patents, however, have the disadvantage
that they are extremely costly to design and manufacture.

Although they can be made with any desired number of

molding assemblies or work stations that are repeatedly
operable to mass produce a given, molded part, such
machines otherwise are not readily convertible to

produce other parts, nor are they themselves capable

of being mass produced. Moreover, these prior machines

tend to be rather inefficient, since their die cavities

are designed to be supplied with an excess amount of
potting or molding material, which must be separately
withdrawn and discarded following each molding operation of

The act of separating the excess material from
Also, the

a die.
the molded part is a more complex operation.

molds are usually difficult to servics and repair.

SUMMARY OF THE INVENTION
' One of the primary objects of the invention is

type rotary molding machine which

is produced from a series of parts that can be readily
manufactured in different sizes to produce rotary molding-
machines having selectively different numbers of working
stations, for example, 12, 18, 24, 30, etc. To this
end it is an object also to produce a rotary turret

comprising a central shaft, a plurality of discs of
red coaxially to

generally similar configuration secu
aced points therealong, a

'O

said shaft at axially s

plurality.of flat, similarly shaped panels secured in
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registering, radial slots in said discs to be
supported thereby in equi-angularly spaced radial
relation about said shaft, and & mold assembly
mounted in each of the angular spaces formed between
adjacent vanels. Thus the number of mold assemblies
or working stations on each turret can be increased oOr
decreased depending upon the number of radial slots
formed in each disc, and cosegquently the number of
radial panels mounted in these slots. Likewise, the
overall size of the turret can ke incr reased merely by
increasing the respective sizes of the discs, panels and
molding assemblies depending, for example, on the size
of the part that is to be molded.

In addition, this invention includes improved
die 0105119 mechanisms which can be readily adjusted
to vary the die-closing pressure; and the molding dies
and rams are designed substantizlly to eliminate or

minimize molding material waste and simplify the

removal of molded plastic material. And in one

embodiment the movable mold sections are mounted for
swinging movement into ejection positions which make
+he molds readily accessible for repair or maintenance.
THE DRAWINGS

In the drawings:

Fig. 1 is an end elevational view of a molding
machine and associated extruder mechanism macde according
ro one embodiment of this invention; and with part of
+he extruder feeder plate being cut away’

Fig. 2 is a fragmentaXy sectional view oOf
+his machine taken generally along line 2-2 in Fig. 1
jooking in.the direction Of the arrows, but with portions
of the machine and its associated extruder being shown
in full;

s a sectional view of this machine taken

>

) i i
along line 3-3 in Fig. 2 looking in the direction of the

o A
BAD ORIRINAL
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generally similar to Fig. 2,

w

arrows, but with parts +hereof shown in full;

Fig. 4 is a sectional view taken along line
4-4 in Fig. 1 looking in the direction of the arrows,
and again with certain parts being shown in full;
Fig. 5 is a secticnal view through the center
of a hydraulic coupler used in this machine, and
Fig. 6 is a fragmentary sectional view
but showing a modified

mechanism for manipulating the movaple mold sections.
NVENTION -

NDETAILED DESCRIPTION OF THE IXNVENTI
Referring now to the drawings by numerals of

20 denotes generally the rotary turret of
a continuous injection molding machine of the twelve
+ includes a horizontally

ends of which are

reference,

station variety. The turre

disposed tubular shaft 21, opposite

rotatably journaled in a pair of roller bearings 22

(Fig. 2) that are fixed in registering openings formed

in the upper ends of a pair of spaced, vertically disposed

support plates 23 and 24, respectively. The plates 23 and

24 are fixed to a tubular frame Or sump 25, which surrounds

+he base of the turret 20. The frame is mounted on rollers

26 at opposite sides of the turret to enable the turret
cer as noted hereinafter.

+o be moved relative to an extru
(Figs. 1 and 2) which is

Mounted on a bracket 27
plate 23 adjacent its lower edde,

the drive shaft 29 of which is

secured to the outside of

is a turret drive motor 28,
ter end in a bearing 30 that

rotatably supported at its ou
ng in the end plate 23. Shaft

is fixed in a registering openi
529 has fastened thereon a sprocket wheel 31, which is
drivingly connected by chain 32 to a sprocket wheel 33 of
substéntially larger diameter that is fixed to the adjacent
end of shaft 21 to impart rotation thereto when the drive
motor 28 is energized.

Mounted on shaft 21 coaxially thereof and at
axially spaced points therezlong are six, circular, metal
plates 34, 35, 36, 37, 38 and.39. These plates, which are

generally similar in configuration, have equal outside

BAD ORIGINAL
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diameters and registering axial bores surrounding the
outer peripheral surface of shaft 21. Plate 34,
which is located at one end of turret 20 (the left
end in Fig. 2), is spaced from the acjacent bearing 22 - .
by a sleeve 40. As shown more clearly in Fig. 1, plate ‘
34 has therein twelve eguiangularly spaced, radially :
extending slots 34', which extend part way inwardly
from the outer circumferential surface of plate 34 for
equal distances. The plates 35, 36, 37 and 38 are
similar in this manner to plate 34, each having therein
twelve radial slots 35', 36', 37' and 38', respectively,
(Fig. 4) which register axially with the slots 34' in
the end plate 34. Although plate 39 likewise has therein
twelve, equiangularly spaced slots 39"(Fig.'4) which
register axially with the slots in the plates 34 through
38, the slots 39' do not open on the outer, circumferential
surface of the plate 39, but instead extend from its bore
only part way outwardly toward its outer circumferential
surface. )

Seated in the aligned radial éloqs in the plates
34 through 39, and projecting radially outwardly from the
outer peripheral surface of shaft 21 at twelve equiangularly
spaced points thereabout, are twelve, identically-shaped
plates or side panels 41. Each panel 41 has at its left
end (Fig. 4) a first radial notch 42 extending from its
inner edge to accommodate the hub or un-notched portion of
the end plate 34, and a projection 42' which extends into
one .of the slots 34' in plate 34; At its right end panel
41 has another radial notch 43 in its outer edge for
accommodating the un-notched, circumferential marginal
portion of the opposite end plate 39, and another projection |
43' which extends into one of the slots 39' in plate 39.
Plates 34 and 39 are welded to opposite ends of panels 41 ¢
to prevent any radial movement thereof relative to the
shaft 21.

Intermediate its ends each panel 41 has in its .

outer edge two rectangular notches 44 and 49 (Fig. 4),

- WIPO BN
TERNATION
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and in its inner edge three, axially spaced notches
45, 46, and 47, which open on the outer peripheral

surface of the shaft 21 at three axially-spaced

points therealong. As shown more clearly in Fig. ¢,

the-respective notches 44 and 49 register with each
other to form a pair of annular passages surrounding the
outside of turret 20; and ths notches 45, 46, 47
respectively, register with each other to form three,

axially-spaced annular spaces around the outside of

the shaft 21 for purposes noted hereinafter. One

further notch 48 is formed in the rightend (Fig. 4) of
each panel 41 along its inner edge to form an annular

space to accommodate the housing for the bearing 22

which supports one end of shaft 21.
Secured~coaxially +o shaft 21 in the annular

space formed by the panel notches 46 is the hub of an

annular, mold-supporting member 50. Bolted or otherwise

secured between adjacent panels 41 to the outer surface
of member 50 at equiangularly spaced points around its
periphery are twelve, stationary mold sections 51

(stationary in the sense that they are fixed to panels

41 of the rotatable turret 20), each of which sections

52 that opens at one

AS shown rmore

has therethrough an axial bore

end on an annular mold chamber 53.

clearly in Fig. 2, these chambers 53 lie in a common

vertical plane and
driven or left end of shaft 21.
Mounted to reciprocate toward and away from

face in the direction of the

the mold chambers 53 are twelwe, movable mold sections

55 (Fig. 2), which are equiancularly spaced about the

axis of shaft 21, and each of which contains a movable,

cylindrical plunger 56 that registers coaxially with

the bore 52 of a stationary mold section 51. Each

movable mold section 55 reciprocates in a housing formed

by a pair of spaced housing walls 57 and 58, which are

BAD ORIGINAL
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fixed at one end to plate 36 and project at their
opposite ends toward the associated stationary mold
section 51. The outer wall 57 of each of these
housings projects only part way toward the associated
mold section 51, so as to leave in the turret an
opening 59 (Fig. 2) tkrough which a complete, molded
part P can be ejected onto an inclined wall 60 of the
frame as noted hereinaZfter. -

Each mold section 55 is fastened at one end
(its left end in Fig. 2) to one end of a reciprocable
operating rod 61, which is supported intermediate its

ends for sliding movemsnt in the bore of bushing 63.

)
]

Each bushing 63, twelve in all, is secured intermediate
its ends in one of twelve openings formed in the support
plate 36 coaxially of the bores 52 in the stationary
mold sections 51. At its opposite or left end (Fig 2)
each overating rod 61 extends into the space between
plates 35 and 36 and is pivotally connected.by a pin

64 to one end of a link 65, the opposite end of which
is pivotally connected to one corner of a triangularly
shaped lever or link 66. A second corner of each lever
66 is pivotally connected by a pin 68 to one end of
another rigid link 69, the opposite end of which is
pivotally connected as at 71 to one end of a headed pin
72. - The opposite end oZ each pin 72 has an enlarged
diameter head which is mounted for limited axial
movement in the bore of one of twelve externally-
threaded sleeves 74, each of which is adjustably
threaded@ in the bore of one of twelve bushings 75 that
are fixed in equiangularly spaced openings formed in

plate 34 adjacent its outer peripheral edge. A resilient

~compression spring 76 is secured in the bore of each

sleeve 74 between the associated headed pin 72 and a

plug 77, which is threaded into the outer end of each

sleeve 74.
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The remaining or third cormer of each lever 66
is pivotally connected to one end of a reciprocable
, the opposite end of which is slidable

piston rod 81,

in the bore of a cylinder 83. At its end remote from

lpv r 66 each cylinder 83 is pivotally

+to one of twelve brackets 85, which

the associated

connected oy a pin
are fastened to the inside surface of the end plate 34

adjacent its 1nncr, circurmferential edge, and at

equiangularly spaced points about its axis.
1“hile only one operating rod 61 and its associated

1inks 65, 66 and 69 have been described in detail herein,
it is to be understood that twelve such linkages exist
at eguiangularly spaced points around the axis of

shaft 21, and each such link 69 is connected by its
associated pin 72 to an adjustable sleeve of the type

‘denoted at 74.

As noted in greater detail hereinafter, the

cylinders 83 are adapted selectively to- be supplied

with a fluid under pressure to cause the piston rod 81

of an associated cylinder to advance to its outermost

or extended position as shown in the upper half of Fig. 2,

in which case it forces the associated link 66 outwardly

and upwardly, thereby swinging the attached links 65 and

69 into approximately linear registry with each other.
This movement ceases when link 66 strikes the inner

end of an adjustable stop member or screw 87, which is

fastened by a bracket 88 to an adjacent panel 41 to limit

the pivotal moveﬂcn_ of each link 69 in one direction about

hen this extension of a respectlve

its pivot point 71.
66 and 69

piston rod 81 occurs, its associated links 65,

cause the attached operating rod 61 to force the assoclated

mold section 55 toward the right in Fig. 2 until it

engages the confronting face of the associated stationary

mold section 51, thereby operatively sealing the open end
of its mold chamber 53, and causing the head of the
plunger 56 in sectioh 55 to project into and to seal one

end of the bore 52 in the registering section 55. Under
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these circumstances the mold is closed and is Tready to

IR

have the molding materizl injected into its cavity

53 as noted hereinafter

After a molding operatign has taken place the
s operated to cause its piston
81 to be retracted, thereby collasping the associated
linkage 63, 65, 69 into the mold-open position as shown
in the lower half of Fig. 2, during which operation &
spring 89 (Fig. 2) withdraws the associated mold section
10 55 into its retracted position wherein it is axizlly
spaced from the associated stationary mold section 51,
lower half of Fig. 2. At this time,

1

also as shown in the
pins 54 (Fig. 2), which project slidably out of the back
of each mold section 55, engage ‘the head of the registering

15 bushing 63 and cause the attached ejection sleeve 56 tO
advance slightly out of the associated mold section to eject
from retractor pin 62 a molded part P, which is then dis-
charged downwardly onto plate 60 out of the associated

7 opening 59 in the turret.

" 20 4 Secured at their forward ends to one side of the
circular mounting plate 38 (the right side thereof as
shown in Fig. 2), and projecting at their opposite ends into
the space between plates 38 and 39, are twelve injection
cylinders 91, the axes of which extgnd parallel to shaft

25 21 coaxially of the bores 52 in the stationary mold
sections 51. Each cviinder 91 controls a piston rod 93,
which reciprocates coaxially of the associated cylinder
between a retracted positon (bottom part of Fig. 2) in
which it is withdrawn into a bushing 94, which is

30 fastened to the forward end of each cylinder 91 between
the plates 37 and 38, anc¢ an advanced OT extended position
(as shown in the upper part of Fig. 2) in which the rod

93 projects coaxially into the bore 52 of a registering

-

mold section 51 for purposes noted hereinafter.

35 Mounted adjacent one side of the turret 20 is a stationary
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extruder mechanism, which is denoted generally at 100
in Figs. 1 and 3. This mechanism, parts of which are

shown schematically in the drawings, comprises a base

or frame 101 having thereon a tubular extruder section

102, the discharge end of which evitends bsneath one side

of the turret 20, when the latter is in 1its mold charging

position as shown in the drawings. lounted on section

102 to communicate with its feed screw (not illustrated)

is the usual hopper 104 for holding a supply of molding
material. Rotatably mounted on the discharge ehd of the
extruder section 102 for rotation about an axis parallel
to shaft 21 is a circular feeder plate 105. -When the
turret 20 is in its mold charging position, this plate
105 projects into the annular space formed by the panel
notches 49 between the mold sections 51 and the circular
mounting plate 37 to supply molding material one after
another to the bores 52 in the mold sections 51 as the
shaft 21 rotates.

For this purpose plate 105 has a plurality of
radial recesses 107 in the side thereof which faces the
mold sections 51, and intermediate its sices has a like
plurality of radial ports 108, which connect the recesses
107 to a central bore 109 that opens on the side of plate

105 opposite to that of its recesses 107. Bore 109 is

connected to the discharge end of the extrusion section

102 to receive molding material delivered bv the screw

in section 102.
The turret drive motor 28 is releasably connected

by a conventional drive system, which includes a slip joint
112 (Figs. 1 and 3), with a gear train denoted generally
at 114. This train in turn is operatively connected in

any conventional manner to the feeder plate 105 so as to

‘rotate the latter in synchronization with turret 20, and

in such manner that the recesses 107 in plate 105 are

rotated successively into registering relation with the
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bores 52 in successive sections 51 as the turret 20
rotates, thereby to load each such bore with molding

material after the associated mold section 55 has been

moved into its closed position.
Mounted adjacent the side of plate 105 that

faces the molds 51 is a stationary cover member 116,

+he recessed face

rh

which overlies and covers all o
of plate 105 except that portion which extends into
confronting relation with the mold sections 51. Cover
116 has in its periphery an arcuate notch 117 which
confronts the outer periphery of the turret so the
cover 116 does not interfere with the rotation of the
rurret. The cover 116thus functions to cover the
recesses 107 in plate 105 before and after the pass into
mold feeding relation with respective mold section 51.
After the bore 52 in a given mold has been filled,

the associated injection cylinder 91 is energized to
drive its rod 93 into the registering, now-filled bore
52 of the associated stationary mold section 51, thereby
to force the molding material into the closed chamber 53,
and around a small, reduced-diameter retractor pin 62
which projects from the end of plunger 56 part way into
the mold cavity. This produces by injection molding the
part P. As noted above, after the part P has been molded,
+he movable mold section 55 is retracted so that the pins
54 on the back thereof engage against the associated
bushing 63 to cause the part P to be ejected off the
retractor pin 62 and out of the machine.

, Secured on a bracket 118 (Figs. ‘2 and 4), which
projects from the outer surface of support plate 24, is
the stationary section ‘121 of a hydraulic coupling mechanism
120, which includes a rotary joint section 122 that .

projects coaxially and rotatably into section 12. As

o

shown schematically by the arrows in Figs. 2 and 5, fluid
under pressure is supplied to section 121 by a high
pressure hydraulic pump 124, which is driven by a motor
125, and which has its input in communication with fluid
in the sump 25. The ocutput of pump 124 is conveved by

a2 line 126 to a pair of separate chambers or plenums




WO 82/04418
: PCT/US82/00685

10

15

20

25

30

-—4'{'
127 and 128 in the coupling section 121. Plenums 127
and 128 in turn communicate through ports 129 and 130,

respectively, with plenums 131 and 132 respectively,

in the rotary section 121.

The plenuns 131 and 132 are connected by
s 135 and

supply lines 133 and 134 with supply plenum
136, which surround shaft 21 for rotation therewith
adjacent panels 35 and 38, respectively. The supply
plenum 135 is connected by conventional means (not
illustrated) with a plurality of solenoid valves 140
(Fig. 2) which are fastened to panel 35 adjacent its
and each of which valves is connected
ylinders 83

outer periphery,
to a different one of the mold clamping C
of hydraulic fluid to and from

Similarly the supply plenum 136 is
f solenoid valves 141

to control the flow
these cylinders.
connected to another plurality o
2), which are connected to the injection
eration of the latter.

(Fig.
cylinders 91 to control the Op
The solenoid valves 140 and 141 are also

gonnected to return plenums 142 and 143, which surround

shaft 21 adjacent the supoly plenums 135 and 136,
The return plenums 142 and 143 are

respectively-
s 144 and 145 with plenums 146 and

connected by line
147, respectively,
coupling 120, which in turn communicate wi;h,disc
a4 149 in the stationary section
ted by a

in the rotary section 121 of
harge

or exhaust plenums 148 an
121. Plenums 148 and 14S are in turn connec

return line 150 to the sump 25.

The solenoid or saguence valves 14
ting arms that

0 and 141 are

operated by switches which have opera

project into sliding engagement with camming surfaces

formed on the inner peripheries of a pair otf axially

spaced, stationary ring cams 152 and 153 (Figs. 1-3),
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which surround the outer peripheral surface of turret
20 adjacent the panels 35 and 38 respectively. These
cams 152 and 153 have their surfaces designed to energize

the solenoids 140 and 141 in a predetermined sequence,

 so that for each revolution of turret 20 each pair of

mold sections 51, 55 will produce a part P.
During a molding operation the mold sections
51 are adapted to be cooled by a fluid supplied through
a coupling mechanism 160 mounted at the end of shaft
21 remote from the coupling device 120. As in the case
of the latter, cooling fluid is supplied through a
stationary section 161 of coupling 160 to a rotary
section 162, which has its output port connected to a
supply line 163, and its return oOr exhaust port
connected to a line 164. Line 163 is connected through
supply and return plenums (not illustrated) in the
mold support 50 with each stationary mold to circulate
cooling fluid therethrough in any conventional manner.
One of the principal advantage of the modular
style of machine is that it can be made selectively in
various sizes without departing from the basic
concept. For example, the machine in the illustrated
embodiment has been designed with twelve stations, or
twelve separate molds. However, .simply by increasing
the diameter of the plates 34-39 and the panels 41, and
of course making corresponding adjustments in the
sizes of support plates 23, 24 and drive chain 32, it
is possible readily to manufacture similar machines having,
for example, 18, 24, 30 or more stations. The general
outline of an 18 station machine, for example, is shown
fragmentarily and by broken lines at 200 in Fig. 3,

and a 24 station machine is denoted similarly by broken

lines at 201.
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Still another advantage of this novel machine
lies in the single die height adjustment feature
afforded each mold by virtue of the associated,
manually adjustable clamping linkage for each

5 movable mold section 55. By rotating the sleeves
74 the closing pressure exerted by the four bar
linfﬁge on the associated mold section 55 can be
increased or decreased, as desired. Although the
turret 20 has been mounted for rotation about a
10 horizontal axis, it will be apparent that it could
also be mounted for rotation about a vertical axis,
with only slight modifications which should be readily
apparent to one skilled in the art. By moving the
turret 20 toward and away from the stationary extruder
15 mechanism it is possible to gain ready access to the
extruder and mold sections, respectively, for repair

and maintenance thereof.
The rotary disc or plate 105 on the.extruder
- mechanism is driven by the same power source as the
20 turret 20, so that it is a relatively easy matter
to synchronize its rotation with that of the turret
in order to supply molding material through its slots
or . recesses 107 to the pots in the mold sections51 as
the latter rotate continuously past the extruder during
25 machine operation. The size of plate 105 and its cover
will, of course, have to be modified depending upon‘

whether the turret 20 has been provided with 12, 18,
24 or 30 stations.
The molds can be heated, as desired, by
30 electricity, hot water or hot air, and as described
above, may be cooled during the cooling cycle thereof
by -fluid supplied through the coupling 160. Since the
panels 40 and their supporting discs 34-39 are similar
in configuration (although perhaps different in overall

35 size) for one size machine to another, it is relatively ~
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simple to increase a machine's capacity merely by
anticipating future needs and then adding or sub-
tracting stations as may be desired. For machines of
the same size, the panels 41, plates 34-39 and the
four bar linkage mechanisms for the mold clamps, all
lend themselves readily to mass production because of
their simplicity of design.

It is important to note also that each of
the stationary mold sections 51 is bolted or otherwise
releasably secured between adjacent panels 41, so that
it is a relatively simple matter to remove and replace
the illustrated mold sections 51 with a different series
of stationary mold sections that have, for example, a
mold chamber 53 which is different in configuration from
that shown in the drawings. This makes it a relatively
simple matter to use the same machine for mass producing
molded parts of different configuration on the same
machine. -

In the. embodiment shown in Fig. 6, wherein
like numerals are employed to denote elements similar
to those employed in the preceding embodiment, 210
denotes generally a modified mechanism which may be
employed for manipulating a movable mold section 55.
Although twelve such mechanisms would be required for
the illustrated embodiment, they are, identical in
construction, so only two of them are illustrated and
described in detail in connection with Fig. 6.

In this embodiment each movable mold section
55 is secured o the forward end of a cylindrical
operating rod 212, which supports three spaced pairs of
diametrally opposed pivot pins 213, 214 and 215, which
project from opposite sides of each rod 212 rearwardly of
the associated mold section 55. Each of twelve tubular
housings 216, which are rectangular in cross section,

is fastened at one end to plate 34 over t+he inner end

§
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of an adjusting sleeve 74 to surround the associated
pin member 72, At its opposite or inner end each
housing 216 projects through registering openings
in the plates 35 and 36 and part way into the axial
space between plates 36 and 37.

Each mold supporting rod 212 has its three
215 guided for sliding

registering , camming

sets of pivot pins 213, 214 and

movement in two spaced pairs of

slots 218 and 219, respectively, which are formed in

the opposed sidewalls of each housing 216 intermediate

its ends. Each pin 214 is pivotally connected in its

associated housing 216 with one end of a lever 221,

the opposite end of which is pivoéally connected tb

a pin 222, opposite end$70f”Which are’ guided for sliding

movement in a pair of régistering, loﬁgitudinally

extending slots 223 that are also formed in ovposite sides

of the associated housing 216 rear&ardly of the slots 219.
Each pin 222 is pivotally connected in its

associated housing 216 to one end of another lever 224,

the opposite end of which is pivotally connected by a

pin 225 to a three-armed lever 227 intermediate-the ends

thereof, Each lever 227 is pivotally connected at one

end in the associated housing 216 to a pin 228, which is

carried by the inner end of the associated adjusting pin 72,

and which projects at opposite ends through ozposed guide

slots 220 in the sides of its housing 216. At 1its

opposite end each lever 227 projects through an elongate
associated

slot or opening 226 in the inner wall of the
side walls of a

housing 216, and between the spaced parallel
guide member 229, which is fastened on the associated housing

216 adjacent the end plate 34. This opposite end of each lever

227 is pivotally connected to a pin 232, which extends slidably
through a slot 230 in the lever 227, and opposite ends

of which are guided for horizontal sliding movement in
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registering slots 231 formed in opposite sides af
guide member 229. Each pin 232 also is pivotally
connected to the end of a reciprocable piston rod
233, which projects from a conventional air cyliﬁder
234 that is fastened to the outside of each housing
216 in alignment with the associated guide member 229.

In use, the cylinders 234 are controlled by
the same solenoid valves 140, which in the previous -
embodiment were employed for controlling the mold
operating cylinders 83. When a part is being molded,
the piston rod 233 for the associated cylinder 234 is
in its retracted position, as shown for example in the
upper part of Fig, 6, so that the associated three-
armed lever 227 also will have been swung into its solld
line position as shown in the upper half of Fig. 6. At
this time the associated>rod.212 will have been moved
into its advanced or mold-closing position in which its
axis extends parallel to the axis of shaft 21, and so
that its pins 213, 214 and 215, will be located in their
respective slots 218 and 219 as shown in the upper half
of Fig, 6. Also at this time the links 224 and 221 in
the associated housing will be substantially in alignment
with each other and with pin 72 and the axis of the
associated mold supporting rod 212. It will be apparent
that the mold closing force exerted through this linkage
on the mold associated secfion 55 can be adjusted merely
by rotating the associated adjuéting sleeve 74, thereby
shifting pin 228 toward or away from the associated
stationary mold section 51.

After a part has been molded, and as each
mold is rotated toward its mold-opening and part-ejecting
position, the associated cylinder 234, in response to its
coﬁtrolling solenoid valve -140, is operated so as to cause
its rod 233 to be advanced from its retracted position

as shown at the top of Fig. 6, to its extended or part-
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ejecting position as shown in solid lines at the

bottem of Fig. 6. This causes the attached three-
armed lever 227 to be pivoted about pin 228 from its

proken to its full line position as shown in the
6; and in so doing, lever 227 draws

5 pottom of Fig.
24, 221 and the attached mold-

the associated levers 2

operdtlng rod 212 toward the left in Fig. 6.

During tiis movement the pins 213, 214, 215 on

the associate& rod 212 are first shifted horizontally

10 rearvardly in their associated slots 218, 219 to
withdraw the attached mold section 55 and molded part
from engagement with the associated stationary section

51. Thereafter the pins 213 and 214 simultaneously engage

inclined camming surfaces formed adjacent the rear or
ieft hand ends of each slot 218, 219 .as shown in Fig.

> thereby causing the inner end of the rod 212 (the right
6) to be swung downwardly about pins

15 6,

end as° shown in Fig.

215 and through a slot or opening 241 formed in the outer

‘wall of the associated housing 216 adjacent its inner end.,

This swinging movement of a rod 212 to its

2Q
1d section

ejectlng position thus causes the associated mo
55 t0@ be swung downwardly frOm its broken line to its
full line position as shown at the bottom of Fig. 6.
puring this movement the ejection plunger 56 in the
mold section 55 is advanced relative to-the section by

25
means of a pin which projects from plunger 56 through

a slot in the rod 212, and which is connected to a

1ink 242 that is pivotally mounted on the outside of the
associated rod 212 rearwardly of the mold section 55.
Each link 242 is connected to the operating rod 243

of an ejection cylinder 244 that is attached to the
ogtside of each mold, supporting rod 212 intermediate its
ends. After the molded part is ejected, continued .
rotaton of shaft 21 causes the caﬁ 152 to operate the

solenoid valve 140, which effects retraction of the

30

35
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piston rod 233 of the associated cylinder 234, thereby
pivoting rod 212 and its mold section 55 upwardly
from its ejection position, as shown in the lower
half of Fig. 6, to its mold clesing position as shown
in the upper half of the Fig. _

From the foregoing, it will be apparent that
this modified mechanism for manipulating the movable
mold sections 55 has the advantage that during the
ejection stage, a respective mold section 55 is swung
or pivoted downwardlj, or radially outwardly away
from the shaft 21, so that the mold face is exposed,
both to ease ejection of the molded part, and also to
provide ready access to the mold section 55 in the
event that it is desired to change or service the mold.

While this application has been illustrated
and described in connection with only certain
embodiments thereof it will be apparent that it is
capable of still further modification, and that this
application is intended to cover any such modifications
as may fall within the scope of one skilled in the art

or the appended claims.
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What I claim is:
1. A rotary molding machine including a frame,

a turret rotatable on said frame, a plurality of molds-
carried by said turret, each of said molds comprising two
coéperating mold sections one of which is movable rélative
£o the other between open and closed positions, respectively,
means for ro%ating said turret to cause said molds to be
rotated successively into at least one mold loading position
during each revolution of ;aid turret, means for moving

said one section of each mold to its closed position as

the associated mold approaches said loading station, means
for injecting a molten molding material into a cavity formed
petween the closed sections of a mold as they pass said
loading station, means for ejecting a molded part from said
cavity when said one section of a mold is moved from its
closed to its open position, and characterized by the fact
that said turret comprises a shaft rotatable on said frame

coaxially of its axis, a plurality of rigid plates secured

~ to and surrounding said shaft in axially spaced planes ex-

tending at right angles to said shaft, and a plurality of
rigid panels secured to and extending between said plates
in angularly spaced planes that extend radially of said
first axis.

2. A rotary molding machine as defined in claim 1,
wherein said panels are ecual in number to said molds, and
each mold is positioned in the angular space between an
adjacent pair of said paneis.

3. A rotary moldéinc machine as defined in claim 1,
wherein; each of said mold sections has therethrough an

axial bore which registers coaxially with the axial bore in

the cooperating section of a mold, when said one section of

the mold is in its closed position,said injecting means is
operable to inject molten molding material into a mold cavity

through one of said registering bores of a pair of closed

‘mold sections, and said ejecting means is operable to close

BAD ORIGINAL
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the other of said registering bores in the last-named
pair of mold sections during injection of molding
material into said cavity. .

4, A rotary molding machine as defined in claim 3,
wherein said one mold sections are mounted for Lotation
with said shaft and for reciprocation relative to said
shaft between their open and closed positions, and said
other mold sections are fixed relative to said shaft.

5., A rotary molding machine as defined in claim 3 or

4, wherein said means for moving said one mold sections
comprises a plurality of sets of collapsible links each
of which sets is connected to one of said one mold sectioms,
and is operable independently of the other sets of links to
reciprocate the associated one mold section, and manually
opefable means connected to each set of links to adjust the
closing force exerted by the last-named mold section against
said other mold section of a pair when said last-named
section is moved to its closed position,

6. A rotary molding machine as defined in claim 3,
wherein said injecéion means comprises, a rotary dispenser
having thereon a plane suriace a éortion of which rotates
in sliding, coplanar engagement with one side of each of
saild other mold sections as the latter rotate éast said
loading station, said plane surface of said dispenser has
therein a plurality of recesses angularly spaced about the.
axis of sail dispenser to be rotated successively into
registering relation with one end of the axial bore in said
other mold sections as the latter are rotated by said shaft
past said loading station, and said recesses in said dispenser
communicate with a suoply of molten molding material under
pressure, are are disposed to have one recess thereof remain
in communication with said one end oZ the axial bore in a
mold section for a predetermined degree of rotation of said
shaft and said dispenser, thereby to £ill the last-named bore

with said molten molding material during said predetermined
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degree of rotation of said shaft.

7. A rotary molding machine as defined in claim 6,
including a stationary cover member overlying the remaining
portion of said plane surface on said dispenser to prevent
discharge of molding material from the recesses in said
dispenser which open on said remaining portion of said
dispenser surface. )

8. A rotéry molding machine as defined in claim 6,
including means connecting said dispenser to said means for
rotating said shaft thereby to synchronize the rotation of
said dispenser with said shaft.

9. A rotary molding machine as defined in claim 3 or 4,
wherein said injection means comprises means for feeding
a supply of molten molding material to the bore in each of
said other molding sections as the latter approach said
ioading station, a cylindrical injection ram mounted adjacent
cach of said other mold sections at the side thereof remote
from s1id one mold section of a pair and reciprocable into and

out of the axial bore in the associated other mold section

to compress the supply of molding material therein into the

cavity associated with the last-named section, and means for
reciprocating each of said injection rams each time a res-
pective ram passes said loading station.

10. A rotary molding machine as defined in claim 9,
wherein saic ejecting means comprises a pin mounted in the
bore in each of said one mold sections and having a head
which projects into the cavity formed by a pair of mold
sections, when said one section thereof is in its closed
position, said head of each of said pins being shaped to
cause the molded part in the associated cavity to remain
momentarily attached to the associated pin, when the associlated
one mold section is moved to 1ts opsen position, and an
ejector element slidable on each of said pins into and out of
an ejecting position in which it pushes a molded part off the

head of the associated pin when the associated one mold

section is moved to it open position.
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11. A rotary molding machine as defined in claim 9,
wherein said means for reciprocating said injection rams com-
prises a first set of hydrulic cylinders operative}y
connected to said rams, said means for moving said one mold;
sections comprises a second set of hydraulic cylinders
operatively connected to said one mold sections, two pairé
of plenums surround said shaft and are connected to said
first and second sets of cylinders, respectively) and _
pump means is connected to one plenum of each pair thereof
to supply fluid under pressure from a sump to one plenum of
each pair thereof, and the other plenum of each pair is
connected to said sump to return fluid thereto after.operation-
of said cylinders.

12. A rotary molding machine as defined in claim 1,
wherein said means for moving said one mold section of each
bair includes means for imparting to said one mold section
reciprocable motion parallel to the axis of said shaft,
and swinging movement radially of shaft, during movement
of said one section between its open and closed positions,
respectively.

13. A rotary molding machine as defined in claim 12,

including manually operable means for adjusting the extent

of said reciprocation of said one mold section of a pair
parallel to said shaft, thereby to adjust the mold closing
force exerted by the last-named section upon movement thereof
to its closed position.

14. A rotary molding machine as defined 1in any one
of the preceding claims wherein said plates are circular in
cross section.and are of equal diameter, ané said panels are
generally similar in configuration and size.

15. A rotary molding machine as defined in claim 14,
wherein the number of said panels surroundinc said shaft is
a multiple of six, and the diameter of said plates is propor-
tional to the number of panels surrounding said shaft.

16. A rotary molding machine as defined 'in claim 1,
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including means securing said other mold sections to said

turret for rotation thereby successively into loading

positions in which molding cavities in said other sections

are momentarily placed in communication with said injection

means to receive a supply of molding material therefrom, and

means movably mounting said one mold sections on said turret

for rotation therewith, and operable to advance each of said
one sections to its closed position over the molding cavity
in the other mold section of a pair as the latter section
approaches 1ts loading position, and to withdraw said one
mold section away from the other section of a pair a pre-
determined time' after the latter has passed its loading
position.

17. A rotary molding machine as defined in claim °
16, including means in said one mold section of each pair
for withdrawing a molded part from the molding cavity of
said other section of the pair as caid one section is moved
away fromsaid other section, and means for ejecting the
molded part from said one mold section during movement thereof
away from said other section.

18. A rotary molding'machine as defined in claim
16, wherein said mounting means includes means for
reciprocating each of said one mold sections linearly

into anéd out of its closed position relative to the other

mold section of a pair.

19. A rotary molding machine as defined in claim 16,
wherein said mounting means includes means for swinging each
of said one mold sections angularly about an axis normal to
the axis of said turret during movement of the last-named
section into and out of, respectively, its closed position.

20. L rotary molding machine as defined in claim

16, wherein said turret comprises a shaft the axis of which

comprises said turret axis, a plurality of panels secured to
and projecting in radial planes from the outer periphery of

said shaft at eguiangularly spaced points about the axis _
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thereof, and a plurality of axially spaced, panel-supporting
members secured to said shaft at axially spaced points
therealong and extending between said panels to retain the
equiangular spacing thereof. .

21. A rotary molding machine as defined in claim
20, wherein one of said molds is located between each pair
of adjacent panels with said other mold sections being
releasably secured to one oi said panel-supporting members,
and with each of said one mold sections being mounted for
reciprocation parallel to said shaft during at least part
of its movement toward and. away from, respectively, said
other mold section of a pair.

22. A rotary molding machine as defined in claim 16,
wherein said injecting means includes a rotary dispenser
momentarily connected to an axial bore in each of said
other mold sections as the latter pass said loading stationm,
thereby to supply molten molding material to said axial
bores, and a plurality of hvdraulically operated rams
mounted on said turret in registry with said axial bores in
said other mold sections ané operative momentarily to enter
the last-named bores and to force molding material therefrom
into the associated mold cavity after the latter passes said
loading station. -

23. A rotary molding machine as defined in claim 22,
including a first plurality of switches for controlling
the operation of said rams, a second plurality of switches
for controlling the operation of said mounting means for
said one mold sections to eZfect movement thereof into and
out of their closed positions, ard a pair of spaced ring
cams surroundincg said turret ané registrable, respectively,
with said first and second pluralities of switches to
effect predetermined, cyclical operation thereof during

rotation of said turret.
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