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ERTI CAL | NJECTI ON MOLDI NG MACHI NE HAVI NG A DISCHARGEﬁNATERrAL REtEIVING

VERTICAL-TYPE INJECTION MOLDING MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention:

This ghvention relates to a vertical-type injection
molding ma&h;ne which can realize reduction of size and
can switch materials efficiently to meet with flexible
manufacturing of various types 6f products in small quanti-
ties without interruption of operation.
2. Description of the Related Art:

The increase of frequency in making arrangements
to cope with flexible manufacturing of various types of
products in small quantities recent years has a great influ-
ence on productivity. In order to reduce time for arrange-

ments to switch materials, an improved vertical-type

injection molding machine is disclosed in, for example,

. Japanese Patent Publication No. SHO 63-23892, in which a

plurality of injection heads are supported on a turn table

turnable on a fixed base about a vertical axis, and a plural-

ity of sets of fixed and movable mold halves concentrically

mounted respectively on upper and lower rotary discs via

upper and lower attachment plates, the rotary discs being
_UPPS 4

i turnable under the fixed base about the same vertical axis.

- In the known vértical-type injection molding machine,

the upper mold half of upper and lower mold halves which is

~ toward an injection nozzle is a fixed mold half and the

lower mold half remote from the injection nozzle is a movable

.
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chine which can realize reduction of size and can sMﬁtch:ﬁﬁterials
fficiently to neet wth flexible manufacturing of various types of
roducts in small quantities without inter- ruption of operation. 2.

pescri DL ORoRS 12 . Rehil Gded”dn ;ERE: A HeB5 8 Unibt 886N el dadiRKI NG
rial switching position when the material of one color is
changed to that of another color, while another injection

head for which arrangements for the following injecting
operation has been previously completed is shifted to the
injecting position. Thus the change of color of material

is performed within a short time. Since the pluraility sets

of movable and fixed mold halves can be switched one another,
it is possible to form different shapes of molded products

by switching necessary mold sets.

However, the vertical-type injection molding machine
disclosed in the above-identified publication has a rather
complicated structure. Further, partly since the fixed
base is located centrally of the machine, and partly since
the injection heads are located above the fixed base while
the plural sets of upper and lower mold halves are located
under the fixed base, the upper mold half must be fixed and
the lower mold half must be movable, in order to reduce
upward and downward strokes of the injection nozzle to a
minimum.

Further, when a slide fastener chain having a pair
of interengaged coupling element rows mounted centrally on
a pair of continuous fastener tapes along its entire length
is processed with high dimensional precision while it is
continuously fed, it is necessary to control the tension
of the chain with very high precision, Accordingly, when

the vertical-type injection molding machine disclosed in
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time loss in continuous flexible manufacturing.

slide fastener chain, the slide fastener chain must be con-
veyed hanging in midair in contact with the surface of

] the fixed upper mold half. If the chain was guided and

| supported on the movable lower mold half, the conveyer

for the slide fastener chain should have been raised

and lowered in synchronism with the movement of the

lower mold half, and the structure would have been com-

plicated and large-sized so that the machine could not

On the other hand, in the conventional injection
molding machine equipped with no cleaner, a lost shot is
made into the mold during the switching of the materials.
Since operations such as moving of the injection nozzle,
opening and closing of the mold and clamping of the mold
for every lost shot are performed according to the
ordinary injection molding procedure, tihe needed for
switching materials coincides with time needed for or-

dinary injection molding, thus resulting in a great

With the foregoing problems in view, it is an
object of this invention to provide a vertical-type
injection molding machine which utilizes the spacewise
advantage of the conventional vertical-type injection
molding machine in view of that there should be small
economical influence on flexible manufacturing even a

small time loss during the switching of materials is



; nj ecti on heads are supported on a turn table turnableé on a fixed base
about a vertical axis, and a plurality of sets of fixed and novable nold
hal ves concentrically nounted respectively on upper and |lower rotary discs

Vi a upper amdol o) aatlt dieiurent Pimllesin thaal o \andi §6Surkei 89 turnabl e
inder the fixed base about the sanme vertical axis.

high dimensional precision of prcducts and can sharply

reduce arrangements, such as color change and material

switching, compared to conventional.

SUMMARY OF THE INVENTION

According to this invention, there is provided a
a vertical-type injection molding machine, which comprises
a lower fixed mold half mounted on a machine base, an
upper movable mold half situated upwardly of the lower
fixed mold half in confronting relationship therewith,
and a material reservoir for storing a cleaning material
and a various kinds of molding materials individually.
The material reservoir has a switching means for switching
one kind of molding material over another; an injector
having a nozzle, an injection cylinder, and a molding
material supply unit connected to the switching means via
a material supply pipe; means for opening and closing a
tip of the nozzle during the switching of the molding
materials, and a discharged material receiving device
reciprocatingly mo?able between a position right under
the nozzle tip and a position right above a material dis-
charge portion on the side of the upper movable mold half
and adapted to be inverted by 180° .

Preferably, the material reservoir includes a block
having a plurality of material containers on an upper sur-

face thereof, a plurality of material passageways extending
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n the known vertical -type injection nolding nachine,;ihe.uﬁper mol d hal f
of upper and | ower nold halves which is Toward an injection nozzle is a
i xed mold half and the lower nold half renmote fromthe injection nozzle is

novabl e npkgdeh@ifiy THecdtmbfitNLGt tRN fRRdopénitigsl b€ dHeOnbbierimat eri al
wi tching position when the material of one color i s changed
containers, a plurality of first opening and closing plates
for opening and closing the lower openings of the material
containers and a plurality of second opening and closing
plates for opening and closing lower openings of the material
passageways, and a block support member supporting the block
in such a manner that the block is slidable.in a direction

of arrangement of the material containers, the block sup-
port member having operating means movable along the block
for selectively actuating the first and second opening and
closing plates according to a predetermined procedure.
Further, the nozzle tip opening and closing means is a plate
operatively connected to a hydraulic cylinder fér horizon-
tal movement.

The operational procedure of the vertical-type
injection molding machine will now be described con-
centrating on operating steps during the switching of
materials. The actions of the individual parts or ele-~
ments take place automatically according to production
management and operational procedure programs stored in
a non-illustrated control unit.

When the next injection molding using a new
molding material is about to start after completion of
preceding injection molding using a previous molding
material, the automatic switching means of the material
supply unit will be opened to introduce air from outside

and, at the same time, to discharge the powdery residue
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o that of another color, while another injection head for ﬁhich'i
rrangenents for the following injecting operation has- been previously
onpleted is shifted to the injecting position. Thus the change of col or of

terial is &?Eﬁ@rﬂ@@iﬂﬁtﬂﬁr@aﬁ@ Nack! bA®- 1e3tNERs 10 LRE Uiatiekidy sets of
vabl e and fixed nold hal ves can be sw tched one another, it is possible
' supply unit outwardly via a suitable filter. Meanwhile,
in the material reservoir, a drive means for the block is
operated to adjustably move the block supported by the
block support member to move the cleaning material con-
tainer to a predetermined position and to actuate the first
opening and closing plate to open the lower opening of
the cleaning material container to collect a predetermined
amount of cleaning material in a space above the second
J opening and closing plate located downwardly of the first
opening and closing plate. Simultaneously, the block is
kept at that position by a suitable positioning mechanism.
After closing the lower opening of the container
by actuating the first opening and closing plate again,
the second opening and closing plate is actuated to open
the lower opening of the block to suck and collect the
cleaning material into the material supply unit via the
material supply pipe. Upon completion of this collect-
ing,.the cleaning material is supplied to the injection
cylinder to perform lost shots {(i.e. shots outside the mold)
of the injection molding machine so that the previous
molding material remaining in the cylinder is injected.
During this lost shots, the injection nozzle is lo-
cated in the waiting position, rather than the ordinary
injecting position. At that time, the nozzle opening
and closing means of the material discharge portion is
retracted from the injection nozzle tip to such a position .
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o formdifferent shapes of nol ded products by smntchlmg necessary nDId
ets. -2 -

as not to interfere with the upward and downward movements
of the injection nozzle, and the discharged material
receiving device extends to a position right under the in-
jection nozzle tip with its material inlet end directed
upwardly. Therefore, by performing the lost shots, the
injected cleaning material is received by the discharged
material receiving device. With one or more lost shots,
when the old molding material remaining inside the in-
jection cylinder is cleared off, the nozzle opening and

a closing means moves to the nozzle tip closing position

| and retracts the discharged material receiving device to
the side of the upper movable mold half, whereupon a turning
means is operated to turn the discharged material receiving
device by 180° and the used cleaning material falls down
into a discharge container.

Upon completion of this cleaning, the nozzle opening
and closing means of the material discharge portion returns
to the waiting position so as not to interfere the upward .
and downward movements of the injection nozzle, and on the
other hand, in the material reservoir, the same operation
as mentioned above takes place so that the block is moved
to introduce a predetermined amount of new molding material
from the next material container to the material supply unit.
Then, the automafic switching means is be opened to supply
the new molding material from the material supply unit into
the injection cylinder so that injection molding of the new

molding material will start. This injecting will take place
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above-i
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the vertical -type injection nolding machi ne - dlsclosed |n t he
dentlfled publication has a rather conplicated-structure., Further,
since the fixed base is located centrally of the machine, and partly
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moldlng, during which the nozzle opening and closing means
and discharged material receiving device are located in the
above-mentioned waiting position. As these successive
‘operations are repeated, injection molding will take place
for new molding materials one after another so that a
desired amount of molded products will be éutcmatically

manufactured one after another.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a vertical-~type
injection molding machine according to a typical em-
bodiment of this invention;

FIG. 2 is a fragmentary enlarged cross-sectional
view of the machine, showing the operation of a
material discharge portion of the invention;

FIG. 3 is a perspective view showing solely a
structural example of a molding material reservoir to
be used in the invention;

FIG. 4 is a cross-sectional view showing a main
part of the molding material reservoir; and

FIG. 5 is a cross-sectional view showing one ex-
ample of .a material supply unit of the vertical-type

injection molding machine embedying the invention.

DETAILED DESCRIPTION

An embodiment of this invention will now be de-

et Has Been Reilaced -8 -

"




| xed base, the upper nold half nust be fixed and the-ﬂomérzthd"half'nust
e novable, in order to reduce upward and downward strokes of theZinjection
ozzle to a mnimum Further, when a slide fastener chain having a pair of

nt er engageg£iyén! iiﬂgd@da&'le?itl{ QWBeFERHY @8 £RNtakabhparifing Pair of
ontinuous fastener tapes along its entire length is
drawings. FIG. 1 is a fragmentary perspective view of
a vertical-type injection molding machine, for a slide
fastener chain, according to a typical embcdiment of
this invention. FIG. 2 is a front view, with parts
broken away, of the machine, showing the manner in
which the discharged material is disposed during a
screw cleaning and material switching. FIG. 3 is a
perspective view showing the whole appearance of a
material reservoir used in this embodiment. And FIG. &

‘ is a fragmentary cross-sectional view of the material
reservoir. In these drawings, ordinary mechanisms or
parts of an injection molding machine, and the control
mechanism of the material reservoir are omitted.

The vertical-type injection molding machine of
this invention comprises a lower fixed mold half 1
fixedly mounted at least on the top surface of a base,

an upper movable mold half 2 situated upwardly of and

in confronting relationship with the fixed mold half 1

and vertically movable by a clamping cylinder 9, and
an injector 3 having an injection nozzle 3a vertically
movable toward a sprue 2a of the upper movable mold
half 2. A molding material supply unit 3c of the in-
jector 3 is connected, via a material supply pipe 4,
to a material reservoir 5 having a material switching
unit 5a and adapted for storing a cleaniﬁg material

and a number of kinds of molding materials individual-
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ocessed with high dinmensional precision while it is con- tJnuou§1y fed
I S necessary to control the tension of the chain Mﬁth very high'.
pgeci sion. Accordingly, when the vertical-type injection nolding machine

(Ao B S sty hiRe g dsadang processing = 31 e
nozzle opening and closing unit 6 for opening and

closing an injection nozzle tip 3a' at a suitable

timing during the switching of materials, and a dis-

charged material receiving device 8 reciprocatingly

movable between a position right under the injection

nozzle 3a and a position right above a material discharge

cutout 7 in the peripheral edge of the upper movable

mold half 2 and invertible by 180° above the material

+ discharge cutout 7.

In FIG. 1, the fixed mold half 1 is supported at
four corners by four cylinder bodies 9 fixed to the non-
illustrated base, and the movable mold half 2 is fixed
at four corners to four piston rod ends of the respec~
tive cylinder bodies 9. These four cylinders serve to

clamp the mold in this invention. On the upper surface

of the lower fixed mold half 1, a non-illustrated fixed

die is attached, and on the lower surface of the upper
movable mold half 2, a non-illustrated movable die is
attached in confronting relationship with the fixed die.
In the illustrated example, there is a pair of
confronting guide support posts 10 standing on the
peripheral edge of the upper movable mold half 2., On
the guide posts 10, a fixed plate 12 fixedly support-
ing a screw dri§ing motor 11, and an injection
cylinder support member 13 in the form of a block are

supported, the injection cylinder support member 13,

_10_
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anging in midair in contact with the surface of the fixed. Upper nold hal f.~
}f the chain was gui ded and supported on the novable | ower nbld hal f, the
nveyer for the slide fastener chain should have been raiséd and | owered
synchronismw th the novenent of the |ower nold half, and the structure
ul d have Begethesnplitl dhediairrtian evldindeng 3b, being upwardly
and downwardly movable by a drive unit 14. The drive
unit 14 could be realized because, for example, both
the guide posts 10 have a cylindrical structure.
Alternatively, a drive cylinder may be installed inde-
pendently of the guide posts 10. The upper ends of the
two guide posts 10 are fixed to a generally C-shape
support plate 15, and the support plate 15 and the up-
per movable mold half 2 are connected and fixet to one
' another by two square posts 15', thus supporting the
1 injection cylinder 3b firmly.
To the injection cylinder support member 13, the
injection cylinder 3b is vertically fixed with the in~
jection nozzle 3a directed downwardly, and the molding
material supply unit 3c is attached. To a material
inlet of the molding material supply unit 3c, the

material supply pipe 4 connected with the material

reservoir 5 is connected. To the fixed plate 12, the

screv driving motor 11 is fixed. At that time, the tip
of the injection nozzle 3a is located in confronting
relationship with an injection cylinder insertion hole
2b of the upper movable mold half 2.

The molding material supply unit 3c may have the
same structure as that of a molding material supply unit
disclosed in, for example, U.S. Patent No. 5,282,548.
FIG. 5 shows the structure of the known molding material

supply unit, and its structure and operation are described
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Hkéo that the machi ne could not have been put into practical use. Onithe .
ot her hand, in the conventional injection nolding machine equipped.with-no
icl eaner, a lost shot is made into the nold during the switching of the
f.terlals Since opera- tions such as noving of the injection nozzle,
ppening and only briefly. The construction of the molding material
supply unit 3c should by no means be limited to an il-
lustrated example.
The molding material supply unit 3c of FIG. 5
includes first and second hoppers 22, 23 situated
respectively over and under an automatic switching
valve 21 such as an electromagnetic valve. Each of the
hoppers 22, 23 has a minimal hollow commensurate with
the injection molding ability. To material inlet of
the first hopper 22, the material supply pipe 4 for
supplying a molding material into the first hopper 22
is connected. The first hopper 22 is connected to a
non-illustrated vacuum pump via an air suction pipe 91
.for sucking air inside the first hopper 22 by the pump.
Over an opening of the air suction pipe 91 of the
first hopper 22, a filter (net) 28 for preventing the

nolding material from being sucked is stretched.

With the automatic switching valve 21 between

| the first and second hoppers 22, 23, even when the second
" hopper 23 is normally open to the injector 3, if the auto-
matic switching valve 21 is closed, the first hopper 22
is negatively pressurized adequately by the non-illustrated
vacuum pump which sucks the molding material. And also,

even while the interior of the first hopper 22 is thus

under negative pressure, it does not influence at all on
the molding material already supplied into the second

hopper 23 and will not interfere with supplying of the
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osing of the nold and clanping of the nold for every.:l ost. ‘Shot ake
er f ormed according to the ordinary injection nolding procediie, tinme

npeded for switching materials coincides with tinme needed for ordinary
i fij ection nolding, thus resulting in a great tinme |oss in continuous
f lexi bl e mantelsdingrmnakgrial to the injector 3. If a level sensor 29
is mounted on the side surface of the second hopper 23,
it is possible to detect the level of the molding material
in the hopper 23 during injection molding and to give an
instruction to resupply material from the material reservoir
5 via a non~illustrated control unit.

On the other hand, the upper fixed mold half 2
has in the peripheral edge a cutout 7, right under
which a discharged material container 16 for receiving
J the discharged material from the injector 3 during the
switching of materials. The cutout 7 corresponds to a
material discharge portion in which a material dis-
charge device is situated as the most important part
of this invention. The material discharge portion is
composed of a nozzle opening and closing unit 6 for
opening and closing the injection nozzle tip 3a' at a
suitable timing during the switching of materials, and
a discharged material receiving device 8 reciprocatingly
movable between a position right under the injection
* nozzle 3a and-a position right above the cutout 7 in the
peripheral edge of the upper movable mold half 2 and
invertible by 180 ° above the cutout 7. The operation
timings are determined by operation signals from the
non-illustrated control unit, based on a predetermined
operational procedure.’

In the illustrated example, the nozzle open-

ing and closing unit 6 is a single blade 6a having a

: -13- This Sheet Has Been Replaced
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/th the foregoing problems in view, it is an object of this invention to
ovide a vertical-type injection nolding machine which utilizes the
spacew se advantage of the conventlonal vertlcal-type |nject|on nDIdlng
nphchine in
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posture in such a manner that its flat portion comes
into contact with the injection nozzle tip 3a' in the
waiting position. And the blade 6a is reciprocatingly
movable, by a first air cylinder 18 fixedly supported on
part of a frame 17, between the position in which it is
in contact with the injection nozzle tip 3a' and the
postition in which it is retracted from the injection
nozzle tip 3a' and does not interfere with the upward
and downward movement of the injection nozzle 3a.

The discharged material receiving device 8 is in
the form of a box with its top open. To the box's
side facing the cutout 7, an end of a support bar 19a

extending from the rod end of a second air cylinder 19 i

fixedly supported on- part of the frame 17 is fixed. By
the second air cylinder 19, the discharged material )
receiving device 8 is moved forwardly and backwardly

between the position right under the injection nozzle

tip 3a' in the waiting position and the position right

above the cutout 7. Further, on the frame 17, a turning

device 20 for turning the second air cylinder 19 in

opposite directions by 180° is mounted. In the illustrated

example, the turning device 20 has a turning air cylinder

20a, by which the discharged material receiving device 8

is turned by 180° forwardly and backwardly via a non-

illustrated power transmission mechanism such as a rack

and a pinion. Alternatively, an ordinary stepping motor may

Sheet Has Been Reilaced

L



sptching of materials is involved, and which is sinple in #échanism and
sgcures a high dinmensional precision of products and can shdrply reduce
afgrangenents, such as col or

be used.
Although the material reservoir 5 to be connected
to the molding material supply unit 3¢ of the injector 3
via the material supply pipe 4 may have the same construc-
tion as disclosed in U.S. Patent No. 5,282,548, the material
.reservoir of FIGS. 3 and 4 is used in this embodiment.
The construction of the material reservoir will now be
described in detail. The material reservoir 5 of FIGS.
3 and 4 has a block 51 and a block support member 52.
Longitudinally on the upper surface of the block
51, a plurality of cylindrical material containers 53
are aligned in parallel to one another. The block 51
has a plurality of material passageways 5la vertically
extending through the block 51 to communicate with a
lower openings 53a of the respective containers 53. On
the block 51, there are slidably mounted a plurality of
first opening and closing plates 51b each for opening
and closing the lower opening 53a of the respective
material reservoir 53 and a plurality of second opening
and closing plates 51c each for opening and closing a
lower opening 51a' of the respective material passageway
5la. The first and second opening and closing plates 51b,
51c have the same structure, in the central portion of
each of which a material passage hole 51b', 51¢' commu-

nicating with the respective opening 53a, 5la' is formed,

and are urged by the resilience of compression springs

56b, 56b in such a manner that the material passage holes

is Sheet Has Been Replaced -15-

l T i




(*ENQe and material switching, conpared to conventi onal . SUWNARY oF THE
INVENTI ON According to this invention, there is provided a d@ verttcal- type
i hj ection nol di ng machi ne, which conprises a | ower fixed nold hal f nounted

op a machi ng, base an, HPRSLAIPNARLE dTgHelalfuss khéalds Hpyasdll y of the |

51a', respectively. Of the plural material containers 53,
one is a cleaning material container 53-1 in which E
cleaning chips are stored, and the remaining containers |
are molding material containers 53-2 - 53-n in which, for
example, different colors or qualities of molding chips
are respectively stored.

The block support member 52 includes a pair of
guide bars 52a supporting the block 51 in such a manner
that the block 51 is slidable in the direction of arrange-
ment of the plural material containers 53, a generally
C-shape support frame member 52b fixedly supporting
opposite ends of the guide bar 52a, a material receiving
intermediate block 52¢ fixed to the support frame member
52b and connected to one end of the material supply pipe
4, first and second opening and closing cylinders 54, 55
fixed to a bracket portion 52b’ of the support frame mem-
ber 52b projecting from the front side of the material
receiving intermediate block 52¢ and operatively connected
to the first and second opening and closing plates 51b, Slc
for actuating them inde pendently, and a positioning cylin~
der 56 situated between the first and second opening and
closing cylinder 54, 55 for positioning the block 51.
Accordingly, the rod ends of the first and second opening
and closing cylinders 54, 55 are situated in confronting
relationship with the first and second opening and closing

plates 51b, 5lc, respectively. A positioning pin 56a
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half in confronting relationship therewith, and a nate- rj-al

reservoir

toring a cleaning material and a various kinds of nnldingwnateﬁials
The material res- ervoir has a switching neans foor sw tching

ind of npt€idh@dmes efHedlro@Véid JROEHLHosABibMINRCEPTidiRY 50 & nozzle, an

i dual ly.

tion cyl

i nder, and a nolding material supply unit
in a retracted position under the resilience of a compres-

sion spring 56b' when the cylinder 56 is inoperative, and
when the cylinder 56 is operative, the positioning pin 56a
is extended against the resilience of the spring 56b' to
engage in a positioning recess 51d formed in the front
surface of the block 51 at a position corresponding to the
individual material container 53-1 - 33-n.

In order to controllably move the block 51 along
the guide bar 52a, a non-illustrated drive mechanism is
situated on the back side of the block and the block
support member 52. This drive mechanism is exemplified by
a rack-and-pinion drive in which a pinion is mounted on

the output shaft of a non-illustrated servo motor, or a

ball-nut-and-ball-screw drive in which a ball nut is formed

. longitudinally in and through the block 51 and a non-

illustrated ball screw parallel to the guide bar 52a is
supported on the block support member 52 and is attached
at its end to, for example, a servo motor.

In the material reservoir 5 of FIGS. 3 and 4,
a material passage hole 52d of the material receiving
intermediate block 52c allows a desired material to pass
through it by an air blow from an air blow source on the
rear surface of the material receiving intermediate block

52c, with which source a non-illustrated ventilation hole

" communicates, so that the material is supplied to the

This Sheet Has Been

molding material supply unit 3c of the injector 3 via the
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confected to the switching means via a material supply pipe; ‘ieans-for
opefing and closing a tip of the nozzle during the swi t ¢hi ng ‘of the nolding
nat grials, and a discharged mate- rial receiving device reC|procat|neg
novgbl e betmetbﬁanosup¢gngipgm under the nozzle tip and a position right
aboye a material discharge portion on the side of the upper nov-
The operational procedure of the vertical-type
{ injection molding machine of this invention will now
be described concentrating on operating steps during the
switching of materials. The actions of the individual
parts or elements take place automatically according to
production management and operational procedure programs
stored in the non-illustrated control unit. In the following
description, the supplying of molding material to the
molding matefial supply unit 3¢ of the injector 3 is
performed using a device shown in FIG. 5.
When the next injection molding with a new molding
material is about to start upon completion of the preceding
injection molding with the previous molding material,
firstly the vacuum pump is operated and, at the same time,
the automatic switching valve 21 situated between the first
and second hoppers 22, 23.of the injectionkmolding supply
unit 3c is opened to suck air from outside so that the

powdery residue of old molding material powder stuck and

left inside the first and second hoppers is discharged

; outwérdly via the filter 28 and the air suction pipe 91.

| At that time, in the material reservoir 5, a non-illustrated
block drive mechanism is operated to controllably move

5 the block 51 along the guide bar 52a, thus moving the

| cleaning material container 53-1 to a position right above
the material receiving intermediate block 52c. The block

drive mechanism causes also the first opening and closing

) This Sheet Has Been Replaced
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ablg-nold half and adapted to be inverted by 180[err]. .Preferdbly,..the :
matPrial reservoir includes a block having a plurality of matérial & =~
confai ners on an upper surface thereof, a plurality of material pasSageways

ext ¥ndi NG VeEy1idded! SY £ RBIHINGC S, Wrleh £ LAUCTRREM) N0 B oddig mater i al
confainers, a plurality of first opening and closing plates tor

plate 51b in such a manner that the material passage hole

51b' comes into a position to communicate with the lower

opening 53a of the cleaning material container 53-1, thus

collecting the cleaning material in the container, into

a space above the second opening and closing plate 5l1c

to a predetermined amount. Simultaneously, the positioning

cylinder 56 is operated to cause the positioning pin 56a

to project against the resilience of the compression spring
56b to engage in the corresponding positioning recess 51d
of the block 51, thus holding the block 51 in that
position.

Then, after the first opening and closing cylinder
54 is operated again to close the lower opening 53a by the
first opening and closing plate Sib, the second opening
and closing cylinder 54 is operated to expand to push the

.second opening and closing plate Slc in such a manner

that the material passageway 5la comes to communicate with
the material passage hole 51c¢' so that a predetermined
amount of cleaning material is collected into the first
hopper 22 as sucked by the vacuum pump via the material
receiving intermediate block 52c¢ and the material supply
pipe 4. Upon completion of this collecting, the automﬁtic
switching valve 21 is opened to allow the cleaning material
to.be supplied to the injection cylinder 3b, whereupon the
injection molding machine performs lost shots to eject the

old molding material remaining inside the injection cylinder
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ning and closing the | ower openings of the material: containers and a
rality of second opening and closing plates for opening and cl osing

r openings of the mate- rial passageways, and a bl ock support nenber
porting fhe block in such a manner that the block is slidable in a
ection of arrangenent of the material containers, the

During this lost shots, the injection nozzle is lo-
cated in the waiting position, rather than in the ordinary
injecting position, where ejection will take place. At
that time, the blade 6a of the nozzle opening and closing
unit 6 assumes a retracted position in which it is retracted
from the injection nozzle tip 3a' by the first air cylinder
18 so as not to interfere with upward and downward movements
of the injection nozzle 3a. The discharged material re-
ceiving device 8, with the material inlet directed upwardly,
extends to a position right under the injection nozzle tip
3a' in the waiting position by the second air cylinder 19.
Accordingly, the cleaning material ejected by lost shots
is received in the discharged material receiving device 8.
With one or more times lost shots, when the old molding
material remaining inside the injection cylinder 3b is
cleared off, the first air cylinder 18 is operated to
bring the blade 6a to the nozzle tip closing position as
indicated by solid lines in FIG. 2. And the second air
cylinder 19 is operated to shrink to retract the dis-~
charged material receiving device 8 to the cutout 7
side of the upper movable mold half 2 as indicated by
phantom lines in FIG. 4, whereupon the turning device
20 is operated to turn the discharged material receiv-

- ing device 8 by 180° and the used cleaning material
falls down into the discharge container 16 as in-

dicated by phantom lines in FIG. 2.
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bl®ck support nenber having operating neans novabl e al dbng th bl ock for
se§ectively actuating the first and second opening and:closing plates
acgording to a predeterm ned procedure. Further, the nozzle tip opening and

clpsing means | syBohl i RREIGH ¥elis £ ABEALAL, Re A radrgy! i ¢ cylinder for

hofi zontal novene _
of the nozzle opening and closing unit & is returned to

the waiting position so as not to interfere with upward
and downward movements of the injection nozzle 3a. In the
material reservoir, as the same operation as described
above takes place, the block 51 is moved to supply a
predetermined amount of new molding material from the
material container 53-2, in which. new molding material
for the next injection molding is stored, to tﬁe
material supply unit 3c of the injector 3. Then, the
automatic switching valve 21 is opened to allow the

nev molding material into the injection cylinder 3b via
the second hopper 23 so that injection molding with the
nev molding material will start. This injection is per-
formed according to the operational procedure of the
ordinary molding, in which time the material discharge

portion assumes in the waiting position.

As these successive operations are repeated, in-
jection molding with successive new molding materials
is continued to automatically manufacture various kinds
of a desired quantity of molded products one after another.
The foregoing is only the description of a typical em-
bodiment of this invention; this invention should by
no means be limited to the illustrated example, so
various modifications may be suggested.

With this arrangement, it is possible to reduce

a time loss in material change to a minimum and to
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-® - The operational procedure of the vertical-typc |nject|on nDFdlng".

chine will now be described concentrating on

cope with flexible manufacturing. Further, only by ad-
ding a simple dischargéd material processing unit,

i.e., without making any special improvement cver the
conventional vertical-type injection molding machine,

it is possible to discharge the discharged material out of
the machine easily and to secure high dimensional pre-
cision. It is also possible to realize a continuous

injection molding machine which can reduce arrange-

ments, such as for color changing and material switch-~

ing, remarkably as compared to the conventional art.
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brat i ng steps during the switching of natermhabfet HlecaRepiaas Of -t he

Wi vi dual parts or elenents take place auto- rding to
@ducti on managenent and opera- tional proce tored in a
B-il1us d control unit. Wen the next inj g using a ne
i g CLERRS | W
] 1. A vertical-type injection molding machine

comprising:

(a) a lower fixed moid half (1) mounted on a machine
base;

(b) an upper movable mold half (2) situated upwardly of
said lower fixed mold half (1) in confronting relationship
therewith; and

(c) an injector (3) having a nozzle (3a), an injection
cylinder (3b), and a molding material supply unit (3c);

said injection molding macﬁine being characterized by
further including:

(d) means (6) for opening and closing a tip (3a') of
said nozzle (3a); and

(e) a discharged material receiving device (8) recipro-
catingly movable between a position right under the nozzle
tip (3a') and a position right above a material discharge
portion (7) on the side of said upper movable mold half (2)
and adapted to be inverted by 180° .

2, A vertical-type injection molding machine according
to claim 1, wherein said nozzle tip opening and closing
means (6) is a plate operatively connected to a hydraulic
cylinder for horizontal movement.

3. A vertical-type injection molding machine according
to claim 1, further including

{(c) a material reservoir (5) for storing at least a

various kinds of molding materials individually, said material

* [ L M S *



matgrial is about to start after conpletion of a priﬂ ul E
nol§li ng using a previous nolding naterial, the auto *nm"ﬂ “uml l!ueans of
the§material supply unit will be opened to introduce "ai f ftorl odtsi"de and,

at ghe sanF%#%’rr@%git g%)dlth% Qﬁéﬁ%ﬁge‘%ﬁﬁ%yﬂﬁ scithLng o%fe {({1& rggl ding materi al

stugk and rial
molding material over another.

4., A vertical-type injection molding machine according

to claim 3, wherein said molding material supply unit (3¢) is

! connected to said switching means (5a) via a material supply
pipe (4).

5. A vertical-type injection molding machine according
to claim 3, wherein said nozzle tip opening and closing means
(6) is actuated during the switching of the molding materials.

6. A vertical-type injection molding machine according
to claim 1, wherein said material reservoir (5) includes a
block (51) having a plurality of material containers (53) on
an upper surface thereof, a plurality of material passageways
(51a) extending vertically to communicate with lower openings
(53a) of said material containers (53), a plurality of first
opening and closing plates (51b) for opening and closing said
lower openings (53a) of the material containers (53) and a
plirality of second opening and closing plates (51c) for
opening and closing lower openings (51a') of said material
passageways (51a) , and a block support member (52) sup-
porting said block (51) in such a manner that said block (51)
is slidable in a direction of arrangement of said material
containers (53), said block support member (52) having
operating means (54 - 56) movable along said block (51) for
selectively actuating said first and second opening and
closing plates (51b, Slc) according to a predetermined:

procedure.
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hardly via a suitable filter. Meanwhile, in the material reservoir, a
e means for the block is operated to adjust- ably nove the bl ock
borted by the bl ock support menber to nove the cleaning nmateri al

ainer to a predetern1n 503|t|on and to actuate the first opening angjs”
5ing plate to open t HS

§Vﬁ£clean|ng mat eri al contai ne

A vertical-type injection molding machine comprising
a lower fixed mold half (1) mounted on a machine base, an
upper movable mold half situated upwardly of said lower
fixed mold half (2) in confronting relationship therewith,
and a material reservoir (5) for storing a gleaning material
and a various kinds of molding materials in&ividually.
The material reservoir (5) has a switching meahs (5a) for
switching one kind of molding material over another. The
injectin molding machine also comprises an injector (3)
having a nozzle {3a), an injection cylinder (3b), and a
molding material supply unit (3c) connected to the switcﬁing
means (5a) via a material supply pipe (4), means (6) for
opening and closing a tip (3a') of said nozzle (3a) during
the switching of the molding materials, and a discharged
material receiving device (8) reciprocatingly movable between
a position right under the nozzle tip {(3a') and a position
right above a material discharge portion (7) on the side of
said upper movable mold half (2) and adapted to be inverted
by 180 *° .

(FIG. 1)
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second opening and cl osing pl ate | ocat ed domnmardty'pf°ghg:fhr9§ §5enhﬁg:
and cl osing plate. Sinul- taneously, the block is:keptgaj.ihat.posiiroﬁﬁuug

a suitable positioning mechanism After closing the | ower openi'ng ‘of tAe
contjai ner by

| I
col l'ect a predeterm ned anount of cleéging materi @l jn a space above the /

"R
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actuating the first opening and cl osi n92 | pte again, the,.second qpening and
closing plate is actuated to open the | r openl*uy df.'the bl ork two, suok-
and collect the cleaning material into fthe materl al? s@pply” unil, 'w'a the ....
mat eri al supply pipe. Upon conpletion of this collecting, the cleani ng
mate- rial is supplied to the injection cylinder to performlost shots

FIG. 2
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(i.e. shots outside the nold) of the inLé t4 on mol di ng,.mgghi ne ;so,,t hat,,t he
cylinderiis rojecteq. (Dgrings s,
cated linithr. wa*ti ng, PQSi tiQnse=s-

previ ous nol di ng
this | ost shots,

material remaining int
the injection nozzle is

rather than the ordinary injecting position.

openi ng and cl osi ng neans of the

51b

blc

t he nozzl e

At that tine,
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mat eri al di scharge portion is retracted mthe injection nozzle tip to
such*a position as not to interfere wt e upward ang-dewnvar @ Mevensat §
of the injection nozzle, and the discharged materta'l- re.cewl rg dewce TSR

extends to a * eees eee aee Tee ae’ %2

FIG. 4
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VERTICAL-TYPE INJECTION MOLDING MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention:
| This invention relates to a vertical-type injection
molding machine which can realize reduction of size and

can switch materials efficiently to meet with flexible
manufacturing of various types 6f products in small quanti-
ties without interruption of operation.

2. Description of the Related Art:

The increase of frequency in making arrangements
to cope with flexible marufacturing of various types of
products in small quantities recent years has a great influ-
ence on productivity. In order to reduce time for arrange-
ments to switch materials, an improved vertical-type
injection molding machine is disclosed in, for example,
Japanese Patent Publication No. SHO 63-23892, in which a
plurality of injection heads are supported on a turn table
turnable on a fixed base about a vertical axis, and a plural-
ity of sets of fixed and movable mold halves concentrically .
mounted respectively on upper and lower rotar} discs via
upper and lower attachment plates, the rotary discs being
turnable under the fixed base about the same vertical axis.
In the known vertical-type iﬁjection molding'machine,

the upper mold half of upper and lower mold halves which is
toward an injection nozzle is a fixed mold half and the

lower mold half remote from the injection nozzle is a movable
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shots, when the old nolding material remaining inside-the-injection
gylinder is cleared off, the nozzle opening and clo Lp JTRANS Eeedt O t he
nozzle tip closing position and retracts the discha

e cei ving
device to the side of the upper novable nold half, H ﬁﬂm \'MFI ng
nmeans i s operated to turn the dischargé&zﬁhterial re

mold half. The used injection head is shifted to the mate-
rial switching positioh when the material of one color is
changed to that of another color, while another injection
head for which arrangements for the following injecting
Qpération has been previously completed is shifted to the
injecting position. Thus the change of color of material

is performed within a short time. Since the pluraility sets
of movable and fixed mold halves can be switched one another,
it is possible to form different shapes of molded pro&ucts
by switching necessary mold sets.

However, the vertical-type injection molding machine
disclosed in the above-identified publication has a rather
complicated structure. Further, partly since the fixed
base is located centrally of the machine, and partly since
the injection heads are located above the fixed base while
the plural sets of upper and lower mold halves are located
under the fixed base, the upper mold half must be fixed and
the lower mold half must be movable, in order to reduce
upward and downward strokes of the injection nozzle to a
minimum.

Further, when a slide fastener chain having a pair
of interengaged coupling element rows mounied centrally on
a pair of contimious fastener tapes along its entire length
is processed with high dimensional precision while it is
continuously fed, it is necessary to control the tension
of the chain with very high precision. Accordingly, when

the vertical-type injection molding machine disclosed in
This is the replacement sheet

pate: 18 DEC 19%



by 180[err] and the used cleaning material falls down into a discharge
contai ner. Upon conpletion of this cleaning, the nozzle opening and cl osing
means of the material discharge portion returns to the waii$ She@ HROBdeA RPRcddO

as not to interfere the upward and domméard rovenents of t”“ll l“ﬁﬁnlmm

nozzl e, and on the
the above-identified publication is used in processing a

slide fastener chain, the slide fastener chain must be con-
veyed hanging in midair in contact with the surface of

the fixed upper mold half. If the chain was guided and
supported on the movable lower mold half, the conveyer

- for the slide fastener chain should have been raised

and lowered in synchronism with the movement of the

lower mold half, and the structure would have been com-
plicated and large-sized so that the machine could not
have been put into practical use.

On the other hand, in the conventional injection
molding machine equipped with no cleaner, a lost shot is
made into the mold during the switching of the materials.
Since operations such as moving of the injection nozzle,
opening and closing of the mold and ;lamping of the mold
for every lost shot are performed according to the
ordinary injection molding procedure, time needed for
switching materials coincides with time needed for or-
dinary injection molding, thus resulting in a great
time loss in continuous flexible manufacturing.

With the foregoing problems in view, it is an
object of this invention to provide a vertical-type
injection molding machine which utilizes the spacewise
advantage of the conventional vertical-type injection
molding machine in view of that there should be small
economical influence on flexible manufacturing even a

small time loss during the switching of materials is

This is the replacement sheet
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other hand, in the material reservoir, the sane operation as--nmentioned... __.
above takes pl ace so that the block is noved to introduce a predetern1ned

anount of new nolding material fromthe next material cont & fkwmwd
~material supply unit Then, the automatic switching neans is H
supply the new nol ding material fromtheé material supply uni

involved, and which is simple in mechanism and secures a

high dimensional precision of products and can sharply
reduce arrangements, such as color change and material

switching, compared to conventional.

SUMMARY OF THE INVENTION

According to this invention, there is provided a
a vertical-type injection molding machine, which comprises
a lower fixed mold half mounted on a machine base, an
upper movable mold half situated upwardly of the lower
fixed mold half in confronting relationship therewith,
and a material reservoir for storing a cleaning material
and a various kinds of molding materials individually.
The material reservoir has a switching means for switching
one kind of molding material over another; an injector
having a nozzle, an injection cylinder, and a molding
material supply unit connected to the switching means via
a material supply pipe; means for opening and closing a
tip of the nozzle during the switching of the molding
materials, and a discharged material receiving device
reciprocatingly moéable between a position right under
the nozzle tip and a position right above a material dis-
charge portion on the side of the upper movable mold half
and adapted to be inverted by 180° .

Preferably, the material reservoir includes a block
having a plurality of material containers on an upper sur-

face thereof, a plurality of material passageways extending

Thie is the replacement sheet
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the injection cylinder so that injection nolding of the new roldi ng
material will start. This injecting will take gka &tﬂ&%&f& deeio the

operational procedure for the ordinary nDIdlng he nozzl e
openi ng and cl osi ng neans and di scharged materi HIIHM r'ﬁ !Ew ce are
| ocated in the above-nentioned maltlng‘p%STtlon es-
vertically to communicate with lower openings of the material
containers, a plurality of first opening and closing plates
for opening and closing the lower openings of the material
containers and a plurality of second opening and closing
plates for opening and closing lower openings of the material
passagewvays, and a block support member supporting the block
in such a manner that the block is slidable.in a direction
of arrangement of the material containers, the block sup-
port member having operating means movable along the block
for selectively actuating the first and second opening and
closing plates according to a predetermined procedure.
Further, the nozzle tip opening and closing means is a plate
operatively connected to a hydraulic cyiinder fér horizoen-
tal movement.

The operational procedure of the vertical-type
injection molding machine will now be described con-
centrating on operating steps during the switching of
materials. The actions of the individual parts or ele-
ments take place automatically according to production
management and operational procedure programs stored in
a non-illustrated control unit.

When the next injection molding using a new
molding material is about to start after completion of
preceding injection molding using a previous molding
material, the automatic switching means of the material
supply unit will be opened to introduce air from outside

and, at the same time, to discharge the powdery residue

Som gy
oy e o oeEient 3NEEY
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sive operations are repeated, injection nolding will take place for new
mol ding nmateri ahﬁsShmH&fBeerRﬁ@ﬂher so that a desired anmount of nol ded

products will be Wﬂaﬂ manuf act ured one after another. BRIEF

DESCRTI ON OF THE lis a pegspective view of a vertical-type
of the molding material stuck and left inside the material

I nj ection

supply unit outwardly via a suitable filter. Meanwhile,
in the material reservoir, a drive means for the block is
operated to adjustably move the block supported by the
block support member to move the qleaning material con-
tainer to a predetermined posiﬁion and to actuate the first
opening and closing plate to open the lower opening of
the cleaning material container to collect a predetermined
amount of cleaning material in a space above the second
opening and closing plate located downwardly of the first
opening and closing plate. Simultaneously, the block is
kept at that position by a suitable positioning mechanism.
After closing the lower opening of the container
by actuating the first opening and closing plate again,
the second opening and closing plate is actuated to open
the lower opening of the block to suck and collect the
cleaning material into the material supply unit via the
material supply pipe. Upon completion of this collect-
ing,.the cleaning material is supplied to the injection
cylinder to perform lost shots (i.e. shots outside the mold)
of the injection molding machine so that the previous
molding material remaining in the cylinder is injected.
During this lost shots, the injection nozzle is lo-
cated in the waiting position, rather than the ordinary
injecting position. At that time, the nozzle opening
and closing means of the material discharge portion is

retracted from the injection nozzle tip to such a position .
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mol di ng machi ne according to a typical embodinent of this inveniion; "FIG 2
is a fragnentary enlarged cross-sectional view of the nachiThieShesfavkag

g REDS
operation of a material discharge portion of the invention; § placed
per spective view show ng solely a stru_ct7ur_al Imm

as not to interfere with the upward and downward movements
of the injection nozzle, and the discharged material
receiving device extends to a position right under the in-
jection nozzle tip with its material inlet end directed
upwardly. Therefore, by performing the lost shots, the
injected cleaning material is received by the discharged
material receiving device. With one or more lost shots,
when the old molding material remaining inside the in-
jection cylinder is cleared off, the nozzle opening and
closing means moves to the nozzle tip closing position

and retracts the discharged material receiving device to
the side of the upper movable mold half, whereupon a turning
means is operated to turn the discharged material receiving
device by 180° and the used cleaning material falls down
into a discharge container.

Upon completion of this cleaning, the nozzle opening
and closing means of the material discharge portion returns
to the waiting position so as not to interfere the upward
and downward movements of the injection nozzle, and on the
other hand, in the material reservoir, the same operation
as mentioned above takes place so that the block is moved
to introduce 2 predetermined amount of new molding material
from the next material container to the material supply unit.
Then, the automafic switching means is be opened to supply
the nevw molding material from the material supply unit into
the injection cylinder so that injection molding of the new
molding material will start. This injecting will take place

This is the replacement sheget
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exanple of a nolding material reservoir to he used. i.n the-invention; -6
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according to the operational procedure for the ordinary

molding, during which the nozzle opening and closing means
and discharged material receiving device are located in the
above-mentioned waiting position. As these successive
operations are repeated, injection molding will take place
for new molding materials one after another so that a
desired amount of molded products will be éutomatically

manufactured one after another.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a vertical-type
injection molding machine according to Q typical em-
bodiment of_this:invention;

FIG. 2 is a fragmentary enlarged cross-sectional
view of the machine, showing the operation of a
material discharge portion of the invention§

FIG. 3 is a perspective view showing solely a
structural example of a molding material reservoir to
be used in the invention;

FIG. 4 is a cross-sectional view showing a main
part of the molding material reservoir; and

FIG. 5 is a cross-sectional view showing one ex-
ample of .a material supply unit of the vertical-type

injection molding machine embedying the invention.

DETAILED DESCRIPTION

An embodiment of this invention will now be de-

. ; b gy d
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FIG 4 is a cross-sectional view showing a main part of the nolding
material reservoir, and FIG 5 is a cross-sectional view show ng one

exanpl e of a mat eThiictihess Y "‘ edof the vertical - type injection nolding
machi ne enbodyi ng “m“ Bm DETAI LED DESCR! PTI ON

scribed in detail with reference to the accompanying
drawings. FIG. 1 is a fragmentary perspective view of
a vertical-type injection molding machine, for a slide
fastener chain, according to a typical embodiment of
this invention. FIG. 2 ié a front view, with parts
broken away, of the machine, showing the manner in
vhich the discharged material is disposed during a
screw cleaning and material swi;ching. FIG. 3 is a
perspective view showing the whole appearance of a
material reservoir used in this embodiment. 4nd FIG. &
is a fragmentary cross—-sectional view of the material
reservoir. In these drawings, ordinary mechanisms or
parts of an injection molding machine, and the control
mechanism of the material reservoir are omitted.

The vertical-type injection molding machine of
this invention comprises a lower fixed mold half 1
fixedly mounted at least on the top surface of a base,
an upper movable mold half 2 situated upwardly of and
in confronting relationship with the fixed mold half 1
and vertically movable by a clamping cylinder 9, and
an injector 3 having an injection nozzle 3a vertically
movable toward a sprue 2a of the upper movable mold
half 2. A molding material supply unit 3¢ of the in-
jector 3 is connected, via a material supply pipe &,
to a material reservoir 5 having a material switching
unit 5a and adapted for storing a cleaning material
and a number of kinds of molding materials individual-
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An enbodi ment of this invention will now be described in detail. -with. )
reference to the acconpanying drawings. FIG 1 is a fragne ta y erspectlve
view of a vertical-type injection nolding machine, for Leplaced

chain, according to a typical enbodi rrenﬁlqof this invent | on mm

front view, with parts broken away, e machi ne, show ng

ly. The injection molding machiﬁe further includes a
nozzle opening and closing unit 6 for opening and
closing an injection nozzle tip 3a' at a suitable
timing during the switching of materials, and a dis-
charged material receiving device 8 reciprocatingly
movable between a position right under the injection
nozzle 3aland a position right above a material discharge
cutout 7 in the peripheral edge of the upper movable
mold half 2 and invertible by 180° above the material
discharge cutout 7.

In FIG. 1, the fixed mold half 1 is supported at
four corners by four cylinder bodies 9 fixed to the non-
illustrated base, and the movable mold half 2 is fixed
at four cormers to four piston rod ends of the respec-
tive cylinder bodies 9. These four cylinders serve to
clamp the mold in this invention. On the upper surface
of the lower fixed mold half 1, a non-illustrated fixed
die is attached, and on the lower surface of the upper
movable mold half 2, a non-illustrated movable die is
attached in confronting relationship with the fixed die.

In the illustrated example, there is a pair of
confronting guide support posts 10 standing on the
peripheral edge of the upper movable mold half 2. On
the guide posts 10, a fixed plate 12 fixedly support-
ing a screw driﬁing motor 11, and an injection
cylinder support member 13 in the form of a block are

supported, the injection cylinder support member 13,
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in which the discharged material is disposed during a screw cléaning and
material switching. FIG 3 is a perspective vﬂhmsmﬁn%mﬂgmk7ﬁi whol e

appearance of a material reservoir used in thi ﬂgm!mm nd FIG 4 is a

fragmentary cross-sectional view of the materi gl n these
drawi ngs, ordi nary nechani sns or parts’cﬁlah I njectio

together with the injection cylinder 3b, being upwardly
and downwardly movable by a drive unit 14. The drive
unit 14 could be realized because, for example, both
the guide posts 10 have a cylindrical structure.
Alternatively, a drive cylinder may be installed'inde-
pendently of the guide posts 10. The upper ends of the
two guide posts 10 are fixed to a generally C-shape
support plate 15, and the support plate 15 and the up-
per movable mold half 2 are connected and fixet to one
another by two square posts 15', thus supporting the
injection cylinder 3b firmly.

To the injection cylinder support member 13, the
injection cylinder 3b is vertically fixed with the in-
jection nozzle 3a directed downwardly, and the molding
material supply unit 3c is attached. To a material
inlet of the molding material supply unit 3c, the
material supply pipe 4 connected with the material
reservoir 5 is connected. To the fixed plate 12, the
screvw driving motor 11 is fixed. At that time, the tip
of the injection nozzle 3a is located in confronting
relationship with an injection cylinder insertion hole
2b of the upper movable mold half 2.

The molding material supply unit 3¢ may have the
same structure as that of a molding material supply unit

~ disclosed in, for example, U.S. Patent No. 5,282,548,
FIG. 5 shows the structure of the known molding material

supply unit, and its structure and operation are described
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mol di ng machi ne, and the control nechanismof the material reservoir are
onmitted. The vertical-type injection nolding machine of this invention
conpri ses a | owemhik SheevdiasBeed Ryslidctd 1 fi xedl y nounted at | east on the top

surface of a base, ﬂ“"li““ﬁﬂl"ﬂmbl e nol qzhalf 2 situated upwardly of and in

confronting
only briefly. The construction of the molding material

supply unit 3c should by no means be limited to an il-
lustrated example.

The molding material supply unit 3c of FIG. 5
includes first and second hoppers 22, 23 situated
respectively over and under an automatic switching
valve 21 such as an electromagnetic valve. Each of the
hoppers 22, 23 has a minimal hollow commensurate with
the injection molding ability. To material inlet of
the first hopper 22, the material supply pipe 4 for
supplying a molding material into the first hopper 22
is connected. The first hopper 22 is connected to a
non-illustrated vacuum pump via an air suction pipe 91
-for sucking air inside the first hopper 22 by the pump.
Over an opening of the air suction pipe 91 of the
first hopper 22, a filter (net) 28 for preventing the
molding material from being sucked is stretched.

With the automatic switching valve 21 between
the first and second hoppers 22, 23, even when the secohd
hopper 23 is normally open to the injector 3, if the auto-
matic switching valve 21 is closed, the first hopper 22
is negatively p;essurized adequately by the non-illustrated
vacuum pump which sucks the molding material. And also,
even while the interior of the first hopper 22 is thus
under negative pressure, it does not influence at all on
the molding material already supplied into the second

hopper 23 and will not inierfere with supplying of the
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relatlonshlp

e

S

supply pipe 4,

t e

i

to a material reservoir havi ng a materi al swi t chi ng

flxed nold half 1 and vertically nov- able by a
an injector 3 having an injection nozzle 3a vertically
e 2a of *the upper novable nold half 2. A nolding
3c of the |njector 3 is connected, via a materi al

molding material to the injector 3. If a level sensor 29

is mounted on the side surface of the second hopper 23,

it is possible to detect the level of the molding material

in the hopper 23 during injection molding and to give an

instruction to resupply material from the material reservoir

5 via a non-illustrated control unit.

On the other hand, the upper fixed mold half 2

has in the peripheral edge a cutout 7, right under

which a discharged material container 16 for receiving

the discharged material from the injector 3 during the

switching of materials. The cutout 7 corresponds to a

material discharge portion in which a material dis-

charge device is situated as the most important part

of this invention. The material discharge portion is

composed of a nozzle opening and closing unit 6 for

opening and closing the injection nozzle tip 3a' at a

~ suitable timing during the switching of materials, and

a discharged material receiving device 8 reciprocatingly

movable between a position right under the injection

nozzle 3a and a position right above the cutout 7 in the

peripheral edge of the upper movable mold half 2 and

invertible by 180 ° above the cutout 7. The operation

timings are determined by operation signals from the

non-illustrated control unit, based on a predetermined

operational procedure.

In the illustrated example, the nozzle open-

ing and closing unit 6 is a single blade 6a having a

This is the replacement sheet
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unit 5a and adapted for storing a cleaning material and a nunber- of - ki-nds- - -
of molding materials individually. The injection nolding mﬁlﬂiﬁﬁtﬁ%%

h
i ncludes a nozzle opening and closing unit 6 for opening and# ﬁmmﬂ? ﬂi‘i""ed

injection nozzle tip 3a" at a suitable timng during the sw
materials, and a di scharged materi al Fe&%iﬁing device 8

cutting edge 6a'. The blade 6a assumes a horizontal
posture in such a manner that its flat portion comes
into contact with the injection nozzle tip 32"’ in the
wvaiting position. And the blade 6a is reciprocatingly
movable, by a first air cylinder 18 fixedly supported on
ﬁart of a frame 17, betvween the position in which it is
in contact with the injection nozzle tip 3a' and the
postition in which it is retracted from the injection
nozzle tip 3a' and does not interfere with the upward
and downward movemént of the injection nozzle 3a.

The discharged material receiving device 8 is in
the form of a box with its top open. To the box's
side facing the cutout 7, an end of a support bar 19a
extending from the rod end of a second air cylinder 19
fixedly supported on part of the frame 17 is fixed. By
the second air cylinder 19, the discharged material
receiving device 8 is moved forwardly and backwardly
between the position right under the injection nozzle
tip 3a' in the waiting position and the position right
above the cutout 7. Further, on the frame 17, a turning
device 20 for turning the second air cylinder 19 in
opposite directions by 180° is mounted. In the illustrated
example, the turning device 20 has a turning air cylinder
20a, by which the discharged material receiving device S
is turned by 180° forwardly and backwardly via a non-
illustrated power transmission mechanism such as a rack

and a pinion. Alternatively, an ordinary stepping motor may
Thig o e raptncemen? zhieet
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-7- reciprocatingly novabl e between a position rlght under the |nject|on
nozzle 3a and a position right above a material

This Sheet Has Been R

1T

Although the material reservoir 5 to be connected

be used.

to the molding material supply unit 3c of the injector 3

via the material supply pipe 4 may have the same construc-

tion as disclosed in U.S. Patent No. 5,282,548, the material

reservoir of FIGS. 3 and 4 is used in this embodiment.

The construction of the material reservoir will now be

described in detail. The material reservoir 5 of FIGS.

3 and 4 has a block 51 and a block support member 52.
Longitudinally on the upper surface of the block

51, a plurality of cylindrical material containers 53

are aligned in parallel to one another. The block 51

has a plurality of material passageways 5la vertically

extending through the block 51 to communicate with a

lower openings 53a of the respective containers 53. On

the block 51, there are slidably mounted a plurality of

first opening and closing plates 51b each for opening

and closing the lower opening 53a of the respective

material reservoir 53 and a plurality of second opening

and closing plates 51c each for opening and closing a

lower opening S5la’ of the respective material passageway

S5la. The first and second opening and closing plates 51b,

Slc have the same structure, in the central portion of

each of which a material passage hole 51b', 51c' commu-

nicating with the respective opening 53a, 51a' is formed,

and are urged by the resilience of compression springs

S6b, 56b in such a2 manner that the material passage holes
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di scharge cutout 7 in the peripheral edge of the upper novable.nold half. .2_ .
and invertible by 180[err] above the nmaterial discharge cutout 7.

1,

fixed at four corners to - 16

51b', 5lc' are normally not aligned with the openings 53a,
51a', respectively. Of.the plural material containers 33,
one is a cleaning material container 53-1 in which
cleaning chips are stored, and the remaining containers
are molding material containers 53-2 - 53-n in which, for
example, different colors or qualities of molding chips
are respectively stored.

The block support member 52 includes a pair of
guide bars 52a supporting the block 51 in such a manner
that the block 51 is slidable in the direction of arrange-
ment of the plural material containers 53, a generally
C-shape support frame member 52b fixedly supporting
opposite ends of the guide bar 52a, a material receiving
intermediate block 52¢ fixed to the support frame member
52b and connected to one end of the material supply pipe
4, first and second opening and closing cylinders 54, 55
fixed to a bracket portion 52b' of the support frame mem-
ber 52b projecting from the front side of the material
receiving intermediate block 52c and operatively connected
to the first and second opening and closing plates 51b, Slc
for actuating them inde pendéntly, and a positioning cylin-
der 56 situated between the first and second opening and
closing cylinder 54, 535 for positioning the block 51.
Accordingly, the rod ends of the first and second opening
and closing cylinders 54, 55 are situated in confronting
relationship with the first and second opening and closing

plates 51b, 5lc, respectively. A positioning pin 56a

In FIG

the fixed nold half 1 is supported at four corners by fo® nRehuﬂ
bodies 9 fixed to the non-illustrated base and t he novabl e l ﬂilﬂ
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four piston rod ends of the respective cylinder bodies 9. These four
cylinders serve to clanp the nold in this inven- tion. On the upper surface

of the lower fixed mold half 1, a non-ill ust i SgetfHas Begn Bemlaceds at t ached,
and on the | ower surface of the upper npvable H
non-illustrated novable die is attach&dii’n co lonship with

the fixed die.

attached to.the rod end of the positioning cylinder 56 is
in a retracted positioﬁ under the resilience of a compres-
sion spring 56b' when the cylinder 56 is inoperative, and
when the cylinder 56 is operative, the positioning pin 56a
is extended against the resilience of the spring 56b' to
engage in a positioning recess 51d formed in the front
surface of the block 51 at a position corresponding to the
individual material container 53~1 - 53-n.
In order to controllably move the block 51 along
the guide bar 52a, a non-illustrated drive mechanism is
situated on the back side of the block and the block
support member 52. This drive mechanism is exemplified by
a rack-and-pinion drive in which a pinion is mounted on
the output shaft of a non-illustrated servo motor, or a
ball-nut-and-ball-screw drive in which a ball nut is formed
. longitudinally in and through the block 51 and a non-
illustrated ball screw parallel to the guide bar 52a is
supported on the block support member 52 and is attached
at its end to, for example, a servo motor.
In the material reservoir 5 of FIGS. 3 and &,
a material passage hole 52d of the material receiving
intermediate block 52c allows a desired material to pass
through it by an air blow from an air blow source on the
rear surface of the material receiving intermediate block
52c, with which source a non-illustrated ventilation hole
communicates, so that the material is supplied to the

molding material supply unit 3c of the injector 3 via the

Thie 1w tha renlecement sheet
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In the illustrated exanple, there is a pair of confronting guide support
posts 10 standing on the peripheral edge of the upper novable nold half 2.
On the guide posts .10, a fixed plate 12 fixedly supporting a screw driving
notor 11, and an injection cylinder sqpﬂgr[ menber 13 in the formof a

bl ock are supported, the injection cylinder support menber 13

material supply pipe 4.

The operational procedure of the vertical-type
injection molding machine of this invention will now
be described concentrating on operating steps during the
switching of materials. The actions of the individual
parts or elements take place automatically according to’
production management and operational procedure programs
stored in the non-illustrated control unit. In the following
description, the supplying of molding material to the
molding matefial supply unit 3c of the injector 3 is
performed using a device shown in FIG. 5.

When the next injection molding with a new molding
material is about to start upon completion of the preceding
injection molding with the previous molding material,
firstly the vacuum pump is operated and, at the same time,
the automatic switching valve 21 situated between the first
and second hoppers 22, 23 of the injection molding supply
unit 3c is opened to suck air from outside so that the
powdery residue of old molding material powder stuck and
left inside the first and second hoppers is discharged
outwardly via the filter 28 and the air suction pipe 91.

At that time, in the material reservoir 5, a non-illustrated
block drive mechanism is operated to controllably move

the block 51 along the guide bar 52a, thus moving the
cleanihg material container 53-1 to a position right above
the material receiving intermediate block 52c. The block

drive mechanism causes also the first opening and closing

This Sheet Has Been Replaced
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together with the injection cylinder 3b, being upwardly and downwardly .
novabl e by a drive unit 14. The drive unit 14 could be realized because

for exanpl e,

both the guide posts 10 have a cylindrical stAl %B&mehwd
Alternatively, a drive cylin- der may be installed i ndepend I
gui de posts 10. The upper ends of the t%® gui de posts 10 ar

cylinder 54 to expand to push the first opening and closing
plate 51b in such a maﬁner that the material passage hole
51b' comes into a position to communicate with the lower
opening 53a of the cleaning material container 53-1, thus
collecting the cleaning material in the container, into
a space above the second opening and closing plate Slc
to a predetermined amount. Simultaneously, the positioning
cylinder 56 is dperated to cause the positioning pin 56a
to project against the resilience of the compression spring
56b to engage in the corresponding positioning recess 51d
of the block 51, thus holding the block 51 in that
position. |

Then, after the first opening and closing cylinder
54 is operated again to close the lower opening 53a by.the
first opening and closing plate Sib, the second opening

and closing cylinder 54 is operated to expand to push the

.second opening and closing plate 5lc in such a manner

that the material passageway 5la comes to communicate with
the material passage hole 5lc' so that a predetermined
amount of cleaning material is collected into the first
hopper 22 as sucked by the vacuum pump via the material
receiving intermediate block 52¢ and the material supply
pipe 4. Upon completion of this collecting, the autométic
switching valve 21 is opened to allow the cleaning material
to be supplied to the injection cylinder 3b, whereupon the
injection molding machine performs lost shots to eject the
old molding material remaining inside the injection cylinder
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general ly C-shape support plate 15, and the support plate 15 and the upper
nmovabl e mold half 2 are connected and fixed tgq

NS Refi¥eed WO SQuare
posts 15', thus-supporting the injection cylin 2 b eﬁc%o t he
i njection cylinder support nenber 13, t?ﬁ injecil m Hlle S

e

vertically fixed with the injection noz “3a

3b.

During this lost shots, the injection nozzle is lo-~
cated in the waiting position, rather than in the ordinary
injecting position, where ejection will take place. At
that time, the blade 6a of the nozzle opening and closing
unit 6 assumes a retracted position in which it is retracted
from the injection nozzle tip 3a' by the first air cylinder
18 so as not to interfere with upward and downward movements
of the injection nozzle 3a. The discharged material re-
ceiving device 8, with the material inlet directed upwardly,
extends to a position right under the injection nozzle tip
3a' in the waiting position by the second air cylinder 19.
Accordingly, the cleaning material ejected by lost shots
is received in the discharged material receiving device 8.
With one or more times lost shots, when the old molding
material remaining inside the injection cylinder 3b is
cleared off, the first air cylinder 18 is operated to
bring the blade 6a to the nozzle tip closing position as
indicated by solid lines in FIG. 2. And the second air
cylinder 19 is operated to shrink to retract the dis-
charged material receiving device 8 to the cutout 7 -
side of the upper movable mold half 2 as indicated by
phantom lines in FIG. 4, whereupon the turning device
20 is operated to turn the discharged material receiv-
ing device 8 by 180" and the used cleaning material
falls down into the discharge container 16 as in-

dicated by phantom lines in FIG. 2.
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directed dowmmwardly, and the nolding material supply unit 3c is attached.
To a material inlet of tile nolding material supply unit 3c, the naterial
‘supply pipe 4 connected with the material reservoir 5 is connected. To the
fixed plate 12, the screw driving notor 11 is fixed. At that tine, the tip
of the injection nozzle 3a is |ocated PR confronting relationship

Upon termination of this cleaning, the blade 6a
of the nozzle opening and closing unit 6 is returned to
the waiting position so as not to interfere with upward
and downward movements of the injection nozzle 3a. In the
material reservoir, as the same operation as described
above takes place, the block 51 is moved to supply a
predetermined amount of new molding material from the
material container 53-2, in which. new molding material
for the next injection molding is stored, to tﬁe
material supply unit 3c of the injector 3. Then, the
automatic switching valve 21 is opened to allow the
nev molding material into the injection cylinder 3b via
the second hopper 23 so that injection molding with the
new molding material will start. This injection is per-
formed according to the operational procedure of the
ordinary molding, in which time the méterial discharge
portidn assumes in the waiting position.

As these successive operations are repeated, in-
jection molding with successive new molding materials
is continued to automatically manufacture various kinds
of a desired quantity of molded products one after ahother.
The foregoing is only the description of a typical em-
bodiment of this invention; this invention should by
no means be limited to the illustrated example, so
various modifications may be suggested.

With this arrangement, it is possible to reduce

a time loss in material change to a minimum and to

This Sheet Has Been Replaced This is the replacement sheet
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with an injection cylinder insertion hole 2b of the upper novable nold half
2. -8 -

- 22 -

cope with flexible manufacturing. Further, only by ad-
ding a simple dischargéd material processing unit,

i.e., witﬁout making any special improvement over the
conventional vertical-type injection molding machine,

it is possible to discharge the discharged material out of
the machine easily and to secure high dimensional pre-
cision. It is also possible to realize a continuous
injection molding machine which can reduce arrange-
ments, such as for color changing and material switch-

ing, remarkably as compared to the conventional art.
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The nolding material supply unit 3c may have the same_structure as that of
a nmolding material supply unit disclosed in, for exanple, U'S “Pat. Nor-

5,282,548. FIG 5 shows the structure of the known nol ply
unit, and its structure and operation are descri bed onﬂ"mmmnmm m
construction of the nolding materi al ﬁ%%y unit 3c should ¢

CLAIMS:

1. A vertical-type'injection molding machine
comprising:

(a) a lower fixed mold half (1) mounted on a machine
base;

(b) an upper movable mold half (2) situated upwardly of
said lower fixed mold half (1) in confronting relationship
therewith; and

(c).an injector (3) having a nozzle (3a), an injection
cylinder (3b), and a molding material supply unit (3c);

said injection molding macﬁine being characterized by
further including: |

(d) means (6) for opening and closing a tip (3a'} of
said nozzle (3a); and

(e) a discharged material receiving device (8) recipro-
catingly movable between a position right under the nozzle
tip (3a') and a position right above a material discharge
portion (7) on the side of said upper movable mold half (2)
and adapted to be inverted by 180° .

2. A vertical-type injection molding machine according
to claim 1, wherein said nozzle tip opening and closing
means (6) is a plate operatively connected to a hydraulic
cylin&er for horizontal movement.

3. A vertical-type injection molding machine according
to claim 1, further including

(c) a material reservoir (5) for storing at least a

various kinds of molding materials individually, said material

This Sheet Has Been Replaced T is the replacement zhest
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by no neans be limted to an illustrated exanple. The-nolding-material
supply unit 3c of FIG 5 includes first and second h 2. 23 situated
‘respectively over and under an automatic switching v @ﬁnﬂmﬁ uﬂ

el ectromagneti c val ve. Each of the hop LS. 22, 23 has' W
commensurate with the injection rmldlngf

reservoir (5) having means (5a) for switching one kind of
molding material over anoiher.

4. A vertical-type injection molding machine according
to claim 3, wherein said molding material supply unit (3c) is
connected to said switching means (52) via a material supply
pipe (4).

5. A vertical-type injection molding machine according
to claim 3, wherein said nozzle tip opening and closing means
(6) is aétuated during the switching of the molding materials.

6. A vertical-type injection molding machine according
to claim 1, wherein said material reservoir (5) includes a
block (51) having a plurality of material containers {53) on
an upper surfacg thereof, a plurality of material passageways
(51a) extending vertically to communicate with lower openings
(53a) of said material containers (53), a plurality of first
opening and closing plates (51b) for opening and closing said
lower openings (53a) of the material containers (53) and a
plirality of second opening and closing plates (51c) for
opening and closing lower openings (51a') of said material
passageways (51a) , and a block support member (52) sup~
porting said block (51) in such a manner that said block (51)
is slidable in a direction of arrangement of said material
containers (53), said block support member (52) having
operating means (54 -~ 56) movable along said block (51) for
selectively actuating said first and second opening and
closing plates (51b, 51c) according to a predetermined
procedure.
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ability. To material inlet of the first hopper—22; the matéerial supply pipe

4 for supplying a nolding material into the fj g connect ed.
‘The first hopper 22 is connected to a non-ill Bmmmgmmwﬂunp via an
air suction pipe 91 for sucking air inside the«tTésie hopper 22 by the punp.
Over an opening of the air suction pipe 91 of the first hopper 22, a

5la'....Lower opening

51b.....First opening and closing plate

51b'....Material passage hole

5lc.....Second opening and closing plate

51c'....Material passage hole

51d.....Positioning recess

52.¢00e. Block support member

52a.....Guide bar

52b.....C-shape support frame member

52¢.....Material receiving intermediate block

53....;.Materia1 container

53a.....Lower opening

54,55...First and second opening and closing
cylinder

56......Positioning cylinder

56a.....Positioning pin

56b.....Compression spring

91......Alr suction pipe
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filter (net) 28 for preventing the nolding material from being sucked is
stretched. Wth the automatic switching valve 21 between the first and
'second hoppers 22, 23, even when the second hopper 23 is normally open to
the injector 3, if the automatic switching valve 21 is closed, the first
hopper 22 is negatively pressur-

[{Title of Document] ABSTRACT
{Summary]

[Object] The object of this invention is to provide
a vertical~type injection molding machine which has a simple
structure and can perform color changing and material switching
reliably in a continuous manner to cope with flexible manufac-
turing, utilizing the conventional vertical-type injection
molding machine.

[Construction] A vertical-type injection molding machine
comprising: a lower fixed mold half (1) mounted on a machine
base; an upper movable mold half (2) situated upwardly of said
lower fixed mold half (1) in confronting relationship therewith;
a material reservoir (5) for storing a cleaning material and a
various kinds of molding materials individually, said material
reservoir (5) having a switching means (5a) for switching one
kind of molding material over another; an injector (3) having
a nozzle (3a) and a molding material supply unit (3c) connected
to said switching means (5a) via a material supply pipe (4);
means (6) for opening and closing a tip (3a') of said nozzle
(3a) during the switching of the molding materials; and aldis-
charged material receiving device (8) reciprocatingly movable
between a position right under the nozzle tip (3a') and a mate-
rial discharge portion (7) on the side of said upper movable
mold half (2) and adapted to be inverted by 180 ° .

[Selected Drawing] FIG. 1

m\mi il
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| zed adequately by the non-illustrated vacuum punp whi ch sucks the nol di ng
~material. And also, even while the interior of the first hopper 22 is thus
under negative pressure, it does not influence at all on the nolding
material already supplied into the secggg hopper 23 and will not interfere
with supplying of the nolding material o the injector 3. If a |evel

ARSTRACT CF THE DISCLOSJRE

VERTICAL-TYPE INJECTION MOLDING MACHINE

A vertical-type injection molding machine comprising
a lower fixed mold half (1) mounted on a machine base, an
upper movable mold half situated upwardly of said lower
fixed mold half (2) in confronting relationship therewith,
and a material reservoir (5) for storing a cleaning material
and a various kinds of molding materials inaividually.
The material reservoir (5) has a switching means (5a) for
switching one kind of molding material over another. The
injectin molding machine also comprises an injector (3)

" having a nozzle (3a), an injection cylinder (3b), and a
molding material supply unit (3c) connected to the switcﬁing
means (5a) via a material supply pipe (4), means (6) for
opening and closing a tip (3a') of said nozzle (3a) during
the switching of the molding materials, and a discharged
material feceiving device (8) reciprocatingly movable between
a position right under the nozzle tip (3a') and a position
right above a material discharge portion (7) on the side of
said upper movable mold half (2) and adapted to be inverted
by 180 ° .

(FIG. 1)
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sensor 29 is nounted on the side surface of the second hopper 23, it is
possible to detect the level of the nolding material in the hopper 23

during injection nmolding and to give an instruction to resupply material
fromthe material reservoir 5 via a non-illustrated contrdﬂhdhﬁiﬂm@hmﬂhfhmd

other hand, the upper fixed nold half 2 Bas in the “"m“"," ”,
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peri pheral edge a cutout 7, right under which a discharged materi al
container 16 for receiving the discharged material fromthe injector -3—

during the switching of materials. The cutout 7 correspoanﬁisgfget@lagggeghi (flalced

di scharge portion in which a materi al dizscharge device is T'mm"ﬂ“[mlmlr

nost

FIG. 2
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| nport-ant part of this invention. The materi al

di scharge portion is

conposed of a nozzle opening and closing unit 6 for opening and closing the
i njection nozzle tip 3a' at a SU|tabIe timng during the switching of

materials, and a
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di.scharged material receiving device 8 reciprocatingly nov- able between a
position right under the injection nozzle 3a and a position_right above the
cutout 7 in the peripheral edge of the upper novable nold half 2 and -
invertible by 180 above the cutout 7. The operation ti rﬁhhﬂbeeﬂlaesééat;@

by operation signals fromthe non-illustfated control u il I’Ilmﬂﬁﬂ,mﬁ‘ife@ed

FIG. 4
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on a LedeteLaLnedmaperatLonal procedure. In the | 14 U te exanﬁﬁe, the
nozzl peni g ah8 ei8sing unkt 6 is a single blﬁde:Ga Haviing:sa.‘cut ting: &
edge E?buTh@Ubladaﬁﬁa 'assymest .ahor i zont al postﬁ_ siERLsuchegomanner: ¢hat
i ts flid Cpomtsh on : pogwesA.ntogagantAct | with thelruéct . i

t he WTng ipgs) t pagad . Khmo&h@ybIEMe 6agi s reC|pr6
Ivh Abstract spaged .3 10 paged .=,

;
(] DATE { r RECEWPT (e, i

VERTICAL-TYPE IVJECTION MOLDING MACHINE
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BACKGROUND OF THE INVENTION H'“'

1. Field of the Invention:

This invention relates to a vertical-type injection
molding machine which can realize reduction of size and
can switch materials efficiently to meet with flexible
manufacturing of various types 6f products in small quanti-
ties without interruption of operation.
2. Description of the Related Art:

The increase of frequency in making arrangements
to cope with flexible manufacturing of various types of
products in small quantities recent years has a great influ-
ence on productivity. In order to reduce time for arrange-
ments to switch materials, an improved vertical-type
injection molding machine is disclosed in, for example,
Japanese Patent Publication No. SHO 63-23892, in vhich a
plurality of injection heads are supported on a turn table
turnable on a fixed base about a vertical axis, and a plural-
ity of sets of fixed and movable mold halves concentrically
mounted respectively on upper and lower rotary discs via
upper and lower attachment plates, the rotary discs being
turnable under the fixed base about the same vertical axis.

In the known vertical-type injection molding-machine,
the upper mold half of upper and lower mold halves which is
toward an injéction nozzle is a fixed mold half and the

lover mold half remote from the injection nozzle is a movable -
This is the repiacement sheet
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:catiﬁgly novabl e, by a first air cylinder 18 fixedly supported._on_part of a
frame' 17, between the position in which it is in contact with the injection

nozzle tip 3a' and the postilion in which it is retractlég$ Replaced
injection nozzle tip 3a' and does not interfere with th
downward nmovenent of the injection nozale 3a

mold half. The used injection head is shifted to the mate-
rial switching positioﬁ when the material of one color is
changed to that of another color, while another injection
head for which arrangements for the following injecting
operation has been previously completed is shifted to the
injecting position. Thus the change of color of material

is performed within a short time. Since the pluraility sets
of movable and fixed mold halves can be switched one another,
it is possible to form different shapes of molded preducts
by switching necessary mold sets.

However, the vertical-~type injection molding machine
disclosed in the above-identified publication has a rather
complicated structure. Further, partly since the fixed
base is located centrally of the machine, and partly since
the injection heads are located above the fixed base while
the plural sets of upper and lower mold halves are located
under the fixed base, the upper mold half must be fixed and
the lower mold half must be movable, in order to reduce
upward and downward strokes of the injection nozzle to a
ninimum.

Further, when a slide fastener chain having a pair
of interengaged coupling element rows mounted centrally on
a pair of continuous fastener tapes along its entire length
is processed with high dimensional precision while it,is
continuously fed, it is necessary to control the tension
of the chain with very high precisich. Accordingly, when

the vertical-type injection moldine machine Aierlaces <-
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The dLscharged material receiving device 8 is in the-formof a box.wi.th its
top open. To the box's side facing the cutout 7, an end of a support bar

19a extending fromthe rod end of a second air cyl i nddhis§egetHa eplaced
supported on part of the frame 17 is fixed. By the seci r 19,
t he di scharged material receiving devlcg 8 is noved for

the above-identified publication is used in processing a
slide fastener chain, the slide fastener chain must be cén—
veyed hanging in midair in contact with the surface of

the fixed upper mold half. If the chain was guided and
supported on the movable lower mold half, the conveyer

for the slide fastener chain should have been raised

and lowered in synchronism with the movement of the

lower mold half, and the structure would have been com-
plicated and large-sized so that the machine could not
have been put into practical use.

On the other hand, in the conventiaonal injection
molding machine equipped with no cleaner, a lost shot is
made into the mold during the switching of the materials.
Since operations such as moving of the injection nozzle,
opening and closing of the mold and clamping of the mold
for every lost shot are performed according to the
ordinary injection molding procedure, time needed for
switching materials coincides with time needed for or-
dinary injection molding, thus resulting in a great
time loss in continuous flexible manufacturing. |

With the foregoing problems in view, it is an
object of this invention to provide a vertical-type
injection molding machine which utilizes the spacewise
advantage of the conventional vertical-type injection
molding machine in view of that there should be small

economical influence on flexible manufacturing even a

small time loss durine the switechino Af materiale de
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and Backmardly between the position right under the injec- tion nozzle tip
3a'" ih the waiting position and the position right above the cutout 7.
Further, on the frame 17, a turning device 20 for Thislsigknas bRgrefiGoNd air

cylinder 19 in opposite directions by 180[err] is
Il lustrated exanple, the turning device 20 has a t I,"H nder 20a,
by which -4 -

involved, and which is simple in mechanism and secures a
high dimensional precision of products and can sharply
reduce arrangements, such as color change and material

switching, compared to conventional.

SUMMARY OF THE INVENTION

According to this invention, there is provided a
a vertical-type injection molding machine, which comprises
a2 lower fixed mold half mounted on a machine base, an
upper movable mold half situated upwardly of the lower
fixed mold half in confronting relationship therewith,
and a material reservoir for storing a cleaning material
and a various kinds of molding materials individually.
The material reservoir has a switching means for switching
one kind of molding material over another; an injector
having a nozzle, an injection cylinder, and a molding
material supply unit connected to the switching means via
a material supply pipe; means for opening and closing a
tip of the nozzle during the switching of the molding
materials, and a discharged material receiving device
reciprocatingly moéable between a position right under
the nozzle tip and a position right above a material dis-
charge portion on the side of the upper movable mold half
and adapted to be inverted by 180° .

Preferably, the material reservoir includes a block
having a plurality of material containers on an upper sur-

face thereof, a pluralitv of material Dascacewave aveamiti~-
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the di.scharged material receiving device 8 is tH 1 0 err] formardly
and backwardly via a non-illustrated power trans aﬁrsnlsuch as
a rack and a pinion. Alterna- tively, an ordrnaru may be
used. Although the material reservoir 5 to be co nDIdrng
material supply unit 3c of the injectog 3 via the

vertically to communicate with lower openings of the material
containers, a plurality of first opening and closing plates
for opening and clesing the lower openings of the material
containers and a plurality of second opening and closing
plates for opening and closing lower openings of the material
passageways, and a block support member supporting the block
in such a manner that the block is slidable.in a direction

of arrangement of the material containers, the block sup-
port member having operating means movable along the block
for selectively actuating the first and second opening and
closing plates according to a predetermined procedure.
Further, the nozzle tip opening and c1051ng means is a plate
operatively connected to a hydraulic cyllnder for horizon-
tal movement.

The operational procedure of the vertical-type
injection molding machine will now be described con-
centrating on operating steps during the switching of
materials. The actions of the individual parts or ele-
ments take place automatically according to production
management and operational procedure programs stdrgd in
a non-illustrated control unit.

When the next injection molding using a new
molding material is about to start after completion of
preceding injection molding using a previous molding
material, the automatic switching means of the material
supply unit will be opened to introduce air from outside
and, at the same time, to discharge the powdery residue

This is the replacement sheet
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ﬁaterLaI supply pipe 4 may have the same construction as dis

descri bed in detail

sed in

)

C
No. 5,282,548, the material reservoir of FIGS. 3 and H“
enbodi nent. The construc- tion of the nmaterial reservoir mﬁq

of the molding material stuck and left inside the material
supply unit outwardly via a suitable filter. Meanwhile,
in the material reservoir, a drive means for the block is
operated to adjustably move the block supported by the
block support member to move the qleaning material con-
tainer to a predetermined posiiion and to actuate the first
opening and closing plate to open the lower opening of
the cleaning material container to collect a predetermined
amount of cleaning material in a space above the second
opening and closing plate located downwardly of the first
opening and closing plate. Simultaneocusly, the block is
kept at that position by a suitable positioning mechanism.
After closing the lower opening of the container
" by actuating the first opening and closing plate again,
the second opening and closing plate is actuated to open
the lower opening of the block to suck and collect the
cleaning material into the material supply unit via the
material supply pipe. Upon completion of this collect-
ing, the cleaning material is supplied to the injection
cylinder to perform lost shots (i.e. shots outside the mold)
of the injection molding machine so that the previous
molding material remaining in the cylinder is injected.
During this lost shots, the injection nozzle is lo-
cated in the waiting position, rather than the ordinary
injecting position. At that time, the nozzle opening
and closing means of the material discharge portion is

retracted from the injection nozzle tip to such a position
This is the replacement sheet
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- 10 - The material reservoir 5 of FIGS. 3 and 4 has a bféékUSEHéﬁawawaoékn

support menber 52. Longitudinally on the upper surface of "m”I" me,;illa:ed

plurality of cylindrical material containers 53 are aligned

as not to interfere with the upward and downward movements
of the injecticn nozzle, and the discharged material
receiving device extends to a position right under the in-
jection nozzle tip with its material inlet end directed
upwardly. Therefore, by performing the lost shots, the
injected cleaning material is received by the discharged
material receiving device. With one or more lost shots,
vhen the old molding material remaining inside the in-
jection cylinder is cleared off, the nozzle opening and
closing means moves to the nozzle tip closing position
and retracts the discharged material receiving device to
the side of the upper movable mold half, whereupon a turning
means is operated to turn the discharged material receiving
device by 180° and the used cleaning material falls down
into a discharge container. |

Upon completion of this cleaning, the nozzle opening
and closing means of the material discharge portion returns
to the waiting position so as not to interfere the upward
and downward movements of the injection nozzle, and on the
other hand, in the material reservoir, the same operation
as mentioned above takes place so that the block ig moved
to introduce a predetermined amount of new moiding material
from the next material container to the material supply unit.
Then, the automaﬁic switching means is be opened to supply
the new molding material from the material supply unit into
the injection cylinderiso that injection molding of the new

molding material will start. This injecting will take place
This is the replacement sheet
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'paraIIeI to one another. The block 51 has a plurality of naterlal elmu}
passageways 5la vertically extending through the block 51.t?% p
with a | ower openings 53a of the respective containers 53. \

there are slidably nounted a plurality of first opening and

51b each for opening and cl osing the Iaower openi ng 53a of the

according to the operational procedure for the ordinary
molding, during which the nozzle opening and closing means
and discharged material receiving device are located in the
above-menti;ned waiting position. As these successive
operations are repeated, injection meolding will take place
for new molding materials one after another so that a
desired amount of molded products will be éutomatically

manufactured one after another.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a vertical-type
injection molding machine according to a typical em~
bodiment of thi% invention;

FIG. 2 is a fragmentary enlarged cross-sectional
view of the machine, showing the operation of a
material discharge portion of the invention;

FIG. 3 is a perspective view showing solely a
structural example of a molding material reservoir to
be used in the invention;

FIG. 4 is a cross-sectional Qiew showing a main
part of the molding material reservoir; and

FIG. 5 is a cross~sectional view showing one ex-
ample of .2 material supply unit of the vertical-type

injection molding machine embodying the invention.

DETAILED DESCRIPTION

An embodiment of this invention will now be de- |
Thic is the replacement sheei
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'Tespective material reservoir 53 and a plurality of " second opening and

closing plates 51c each for opening and clo§% ONEL rQBRQI NG 51a’ of the
respective material passageway 5la. The firs ﬂﬁ eni ng and

closing plates 51b, 51c have the same struct tral portion of
each of which a naterial passage hole 519', ng with

scribed in detail with reference to the accompanying
drawings. FIG. 1 is a fragmentary perspective view of
a vertical-type injection molding machine, for a slide
fastener chain, according to a typical embodiment of
this invention. FIG. 2 is a front view, with parts
broken away, of the machine, showing the manner in
vhich the discharged material is disposed during a
screv cleaning and material switching. FIG. 3 is a
perspective view showing the whole appearance of a
material reservoir used in this embodiment. And FIG. 4
is a fragmentary cross-sectional view of the material
reservoir. In these drawings, ordinary mechanisms or
parts of an injection molding machine, and the control
mechanism of the material reservoir are omitted.

The vertical-type injection molding machine of
this invention comprises a lower fixed mold half 1
fixedly mounted at least on the top surface of a base,
an upper movable mold half 2 situated upwardly of and
in confronting relationship with the fixed mold half 1
and vertically movable by a clamping cylinder 9, and
an injector 3 having an injection nozzle 3a vertically
movable toward a sprue 2a of the upper movable mold
half 2. A molding material supply unit 3¢ of the in-
jector 3 is connected, via a material supply pipe 4,
to a material reservoir 5 having a material switching
unit 5a and adapted for storing a cleaning material

and a number of kinds of molding materials 1nd1v1dual— _
min ds ihe repeoement sheet



the respective opening 53a, 5la is formed, and are urged by the resilience
of conpression springs 56b, 56b in such a nanner that the nefigydned HRASEPRIPlaced

hol es 51b', 51c' are nor- mally not aligned with the openi ngs({mm"man“' “

respectively. O the plural material containers 53, one is a
material container 51 in which cleaningochips are stored,

ly. The injection molding machine further includes a
nozzle opening and closing unit 6 for opening and
closing an injection nozzle tip 3a' at a suitable
timing during the switching of materials, and a dis-
charged material receiving device 8 reciprocatingly
movable between a position right under the injection
nozzle 3a and a position right above a material discharge
cutout 7 in the peripheral edge of the upper movable
mold half 2 and invertible by 180" above the material
discharge cutout 7.

In FIG. 1, the fixed mold half 1 is supported at
four corners by four cylinder bodies 9 fixed to the non-
illustrated base, and the movable mold half 2 is fixed
at four corners to four piston rod ends of the respec-
tive cylinder bodies 9. These four cylinders serve to
clamp the mold in this invention. On the upper surface
of the lower fixed mold half 1, a non-illustrated fixed
die is attached, and on the lower surface of the upper
movable mold half 2, a non-illustrated movable die is
attached in confronting relationship with the fixed die.

In the illustrated example, there is a pair of
confronting guide support'posts 10 standing on the
peripheral edge of the upper movable mold half 2. On
the guide posts 10, a fixed plate 12 fixedly support-
ing a screw dri§ing motor 11, and an injection
cylinder support member 13 in the form of a block are

supported, the injection cylinder support member 13
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and the renmining containers are nolding material contain- ers 53-2-53-n in

whi ch, for exanple, different colors or quallt aghgiﬁﬁeglﬂgachl ps are

respectlvely stored. The bl ock support member arr of guide
bars 52a supporting the block 51 in such a mann IH“ ock 51 is
slidable in the direction of arrangenent of t he

together with the injection cylinder 3b, being upwardly

and downwardly movable by a drive unit 14. The drive

unit 14 could be realized because, for example, both

the guide posts 10 have a cylindrical structure.

Alternatively, a drive cylinder may be installed.inde—

pendently of the guide posts 10. The upper ends of the

two guide posts 10 are fixed to a generally C-shape

support plate 15, and the support plate 15 and the up~

per movable mold half 2 are connected and fixet to one

another by two square posts 15', thus supporting the

injection cylinder 3b firmly.

To the injection cylinder support member 13, the
injection cylinder 3b is vertically fixed with the in-
Jection nozzle 3a directed downwardly, and the molding
material supply unit 3c is attached. To a material
inlet of the molding material supply unit 3c, the
material supply pipe &4 connected with the material
reservoir 5 is connected. To the fixed plate 12, the
screw driving motor 11 is fixed. At that time, the tip
of the injection nozzle 3a is located in confronting
relationship with an injection cylinder insertion ﬁble
2b of the upper movable mold half 2.

The molding material supply unit 3¢ may have the
same structure as that of a molding material supply unit
disclosed in, for example, U.S. Patent No. 5,282,548.

FIG. S shows the structure of the known molding material
supply unit, and its structure and operation are described
This is ihe replacement sheei
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*plural material containers 53, a generally C shape supportmfsrsgl‘=e zgggg%&lg%g
fixedly supporting opposite ends of the guide bar 52a, a nmm i ng
i ntermedi ate bl ock 52c fixed to the support frame nmenber 52 i Hd

to one end of the material supply pipe 4, first and second i 3

closing cylinders 54, 55 fixed to a_ba%cket portion 52b

only briefly. The construction of the molding material
supply unit 3c should by no means be limited to an il-
lustrated example.

The molding material supply unit 3¢ of FIG. 5
includes first and second hoppers 22, 23 situated
respectively over and under an automatic switching
valve 21 such as an electromagnetic valve. Each of the
hoppers 22, 23 has a minimal hollow commensurate with
the injection molding ability. To material inlet of
the first hopper 22, the material supply pipe &4 for
supplying a molding material into the first hopper 22
is connected. The first hopper 22 is connected to a
non~illustrated vacuum pump via an air suction pipe 91
for sucking air inside the first hopper 22 by the pump.
Over an opening of the air suction pipe 91 of the
first hopper 22, a filter {(net) 28 for preventing the
molding material from being sucked is stretched.

With the automatic switching valve 21 between
the first and second hoppers 22, 23, even when the second
hopper 23 is normally open to the injector 3, if the auto-
matic switching valve 21 is closed, the first hopper 22
is negatively pressurized adequately by the non-illustrated
vacuum pump which sucks the molding material. And also,
even while the interjor of the first hopper 22 is thus
under negative pressure, it does not influence at all on
the molding material already supplied into the second

i i i uonivine nf +ha o
hopper 23 and will not interfere with s T is e repisusnient shiee
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of the support frame nenber 52b projecting ﬁmmﬁwaHBS$¢@ lagedje of the
mat eri al receiving internediate bl ock 52c an onnected to the
first and second openi ng and cl osi ng plates tuating them
uate

i ndependently, and a positioning cylinder 56 SI betmeen the first and

second openi ng and cl osi ng cylinder ?4135? for positioning
molding material to the injector 3. If a level sensor 29
is mounted on the side surface of the second hopper 23,
it is possible to detect the level of the melding material
in the hopper 23 during injection molding and to give an
instruction to resupply material from the material reservoir
5 via a non-illustrated control unit.

On the other hand, the upper fixed mold half 2
has in the peripheral edge a cutout 7, right under
which a discharged material container 16 for receiving
the discharged material from the injector 3 during the
switching of materials. The cutout 7 corresponds to a
material discharge portion in which a material dis-
charge device is situated as the most important part
of this invention. The material discharge portion is
composed of a nozzle opening and closing unit 6 for
opening and closing the injection nozzle tip 3a’' at a
suitable timing during the switching of materials, and
a discharged material receiving device 8 reciprocatingly
movable between a position right under the injection
nozzle 3a and'a position right above the cutout 7 in the
peripheral edge of the upper movable mold half 2 and
invertible by 180 * above the cutout 7. The operation
timings are determined by opefation signals from the
non-illustrated control unit, based on a predetermined
operational procedure.’
In the illustrated example, the nozzle open-

ing and closing unit 6 is a single blade 6a having a
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. the'bl ock 51. Accordingly, the rod ends of the first and seq%ﬂqmgﬁﬁggg

d
closing cylinders 54, 55 are situated in confronting rel at mm "'" g]l '&i‘ced

the first and second opening
- 14 - :

cutting edge 6a'. The blade 6a assumes a horizontal
posture in such a manner that its flat portion comes
into contact with the injection nozzle tip 3a' in the
waiting position. And the blade 6a is reciprocatingly
movable, by a first air cylinder 18 fixedly supported on
part of a frame 17, between the position in which it is
in contact with the injection nozzle tip 3a' and the
postition in which it is retracted from the injection
nozzle tip 3a' and does not interfere with the upward
and downward movemént of the injection nozzle 3a.

The discharged material receiving device 8 is in
the form of a2 box with its top open. To the box's
side facing the cutout 7, an end of a support bar 19a
extending from the rod end of a second air cylinder 19
fixedly supported on- part of the frame 17 is fixed. By
the second air cylinder 19, the discharged material
receiving device 8 is moved forwvardly and backwardly
between the position right under the injection nozzle
tip 32' in the waiting position and the position right
above the cutout 7. Further, on the frame 17, a turning
device 20 for turning the second air cylinder 19 in
opposite directions by 180° is mounted. In the illustrated
example, the turning device 20 has a turning air cylinder
20a, by which the discharged material receiving device 8
is turned by 180° forwardly and backwardly via a non-
illustrated power transmission mechanism such as a rack

and a pinion. Alternatively, an ordinary stepping motor mav
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_and closing plates 51b, 51c, respectively. A positioning pin 56a attached
‘to the rod end of the positioning cylinder 56 is in a retracted position

under the resilience of a conpression spring 56b' when the gylshQfi@ds Baéh Replaced
i noperative, and when the cylinder 56 is operative, the posi {{gnEi a
I s extended against the resilience of the spring 56b' to engH‘ml”m“ml

I‘ - 15 -

| be used.
Although the material reservoir 5 to be connected
to the molding material supply unit 3c of the injector 3
via the material supply pipe 4 may have the same construc-
tion as disclosed in U.S. Patent No. 5,282,548, the material
reservoir of FIGS. 3 and 4 is used in this embodiment.
The construction of the material reservoir will now be
described in detail. The material reservoir 5 of FIGS.
3 and 4 has a block 51 and a block support member 52.
Longitudinally on the upper surface of the block
51, a plurality of cylindrical material containers 53
are aligned in parallel to one another. The block 51
has a plurality of material passageways S5la vertically
extendiﬁg through the block 51 to communicate with a
lower openings 53a of the respective containers 53. On
the block 51, there are slidably mounted a plurality of
first opening and closing plates 51b each for opening
and closing the lower opening 53a of the respective
material reservoir 53 and a plurality of second opening
and closing plates 5lc each for opening and closing a
lover opening Sla' of the respective material passégeway
5la. The first and second opening and closing plates 51b,
Slc have the same structure, in the central portion of
each of which a material passage hole 51b', 5lc' commu-
nicating with the respective opening 53a, 51a' is formed,
and are urged by the resilience of compression springs

56b, 56b in such a manner that the material passage holes
Thig i th raplaoement shee
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in a positioning recess 51d forned in the front surface of the block 51 at
a position corresponding to the individual material contalner 53-1-53-n. In
order to controllably nove the bl ock 51 al on 1§$ea ac&2a, a
non-illustrated drive mechani sm situated on t t he bl ock and
t he bl ock support nenber 52.

- 16 -

S1b', Slc' are normally not aligned with the openings S5S3a,
Sla’', respectively. Of the plural material containers 53,
one is a cleaning material container 53-1 in which
cleaning chips are stored, and the remaining containers
are molding material containers 53-2 - 33-n in which, for
example, different colors or qualities of molding chips
are respectively stored.

The block support member 52 includes a pair of
guide bars 52a supporting the block 31 in such a2 manner
that the block 51 is slidable in the direction of arrange-
ment of the plural material containers 53, a generally
C-shape support frame member 52b fixedly supporting
opposite ends of the guide bar 52a, a material receiving
intermediate block 52c fixed to the support frame member
52b and connected to one end of the material supply pipe
4, first and second opening and closing cylinders 54, 55
fixed to a bracket portion 52b' of the support frame mem-
ber 52b projecting from the front side of the material
receiving intermediate block 52c and operatively connecte¢
to the first and second opening and closing plates Slb, S51c
for actuating them inde pendently, and a positioning cylin-
der 56 situated between the first and second opening and
closing cylinder 54, 55 for positioning the block 31.
Accordingly, the rod ends of the first and second opening
and closing cylinders 54, 55 are situated in confronting
relationship with the first and second opening and closing

‘plates 51b, Slc, respectively. A positioning pin 56a
This is the replacement she
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This drive nmechanismis exenplified by a rack-and-pinion drive in"which a =
pinion is nounted on the output shaft of a non-illustrated Sef}@hddDliRBeenReplaced
a ball-nut-and-ball-screw drive in which a ball nut is forned

longitudinally in and through the block 51 and a non-illustrat HH'“HI“ mlu
parallel to the guide bar 52a is suppoaged on the bl ock suppor

attached to the rod end of the positioning cylinder 56 is
in a retracted positioﬁ under the resilience of a compres-
sion spring 56b’ when the cylinder 56 is inoperative, and
when the cylinder 56 is operative, the positioning pin S6a
is extended against the resilience of the spring 56b' to
engage in a positioning recess 51d formed in the front
surface of the block 51 at a position corresponding to the
individual material container 53-1 - 53-n.
In order to controllably move the block 51 along
the guide bar 52a, a non-illustrated drive mechanisam is
situated on the back side of the block and the block
support member 52. This drive mechanism is exemplified by
a rack-and-pinion drive in which a pinion is mounted on
the output shaft of a non-illustrated servo motor, or a
ball-nut-and-ball-screw drive in which a ball nut is formed
. longitudinally in and through the block 51 and a non-
illustrated ball screw parallel to the guide bar 52a is
supported on the block support member 52 and is attached
at its end to, for example, a servo motor.
In the material reservoir 5 of FIGS. 3 and 4,
a material passage hole 52d of the material receiving
intermediate block 52c allows a desired material to pass
through it by an air blow from an air blow source on the
rear surface of the material receiving intermediate block
52c, with which source a non-~illustrated ventilation hole
communicates, so that the material is supplied to the

molding material supply unit 3c of the iniectar R via tha
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‘-nenﬁer 52 and is attached at its end to, forTmyﬁﬁa Bhv@ notor. In the

material reservoir 5 of FIGS. 3 and a naterla 52d of tile
mat erial receiving internedi ate bl ock 52c aII terial to pass
through it by an air blow froman air bl ow sou r surface of

t he
-~ 18 -

material supply pipe 4.

The operational procedure of the vertical-type
injection molding machine of this invention will now
be described concentrating on operating steps during the
switching of materials. The actions of the individual
parts or elements take place automatically according to
production management and operational procedure programs
stored in the non-illustrated control unit. In the following
description, the supplying of molding material to the
molding matefial supply unit 3¢ of the injector 3 is
performed using a device shown in FIG. 5.

When the next injection molding with a new molding
material is about to start upon completion of the preceding
injection molding with the previous molding material,
firstly the vacuum pump is operated and, at the same time,
the automatic switching valve 21 situated between the first
and second hoppers 22, 23 of the injection molding supply
unit 3c is opened to suck air'from outside so that the
powdery residue of old molding material powder stuck and
left inside the first and second hoppers is discharged
outwardly via the filter 28 and the air suction pipe 91.

At that time, in the material reservoir 5, a non-illustrated
block drive mechanism is operated to controllably move

the block 51 along the guide bar 52a, thus moving the
cleaning material container 53-1 to a position right above
the material receiving intermediate block 52c. The block

drive mechanism causes also the first opening and closing
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material receiving i nternediate bl ock 52c, with which source a

" non-illustrated ventilation hole comunicates, so that thernsshes HalBetnReplaced
‘supplied to the nolding material supply unit 3c of the inje
mat erial supply pipe 4. The operational procedure of tile v
i nj ection nolding machine of this inwﬁgtion wi || now be des

cylinder 54 to expand to push the first opening and closing
plate 51b in such a maﬁner that the material passage hole
51b' comes into a pesition to communicate with the lower
opening 53a of the cleaning material container 53-1, thus
collecting the cleaning material in the container, into
a space above the second opening and closing plate 5lc
to a predetermined amount. Simultaneously, the positioning
cylinder 56 is operated to cause the positioning pin 56a
to project against the resilience of the compression spring
56b to engage in the corresponding positioning recess 51d
of the block 51, thus holding the block 51 in that
position.

Then, after the first opening and closing cylinder
54 is operated‘again to close the lower opening 53a by the
first opening and closing plate Sib, the -second opening
and closing cylinder 54 is operated to expand to push the
.second opening and closing plate S5lc¢c in such a manner
that the material passageway 5la comes to communicate with
the material passage hole 51c¢’ so that a predetermiqed
amount of cleaning material is collected into the first
hopper 22 as sucked by the vacuum pump via the material
receiving intermediate block 52c and the material supply
pipe 4. Upon completion of this collecting, the automatic
switching valve 21 is opened to allow the cleaning material
to be supplied to the injection cylinder 3b, whereupon the
injection molding machine performs lost shots to_eject the

old molding material remainine $mesda swv. ¢ - This is the replacement she
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. concentrating on operating steps during t s 3t Re ‘aterials. The
.acti‘ons of the individual parts or el enent tomatically
according to production rmanage- nent and o [ edure prograns

stored in the non-illustrated control unit In the foll ow ng description,
the supplying of nolding material to tgga nmol di ng materi al

3b.

During this lost shots, the injection nozzle is lo-
cated in the waiting position, rather than in the ordinary
injecting position, where ejection will take place. At
that time, the blade 6a of the nozzle opening and closing
unit 6 assumes a retracted position in which it is retracted
from the injection nozzle tip 3a' by the first air cylinder
18 so as not to interfere with upward and downward movements
of the injection nozzle 3a. The discharged material re-
ceiving device 8, with the material inlet directed upwardly,
extends to a position right under the injection nozzle tip
3a’' in the waiting position by the second air cylinder 1S.
Accordingly, the cleaning material ejected by lost shots
is received in the discharged material receiving device 8.
With one or more times lost shots, when the old molding
material remaining inside the injection cylinder 3b is
cleared off, the first air cylinder 18 is operated to
bring the blade 6a to the nozzle tip closing position as
indicated by solid lineg in FIG. 2. And the second air
cylinder 19 is operated to shrink to retract the dis-
charged material receiving device 8 to the cutout f-
side of the upper movable mold half 2 as indicated by
phantom lines in FIG. 4, whereupon the turning device
20 is operated to turn the discharged material receiv-
ing device 8 by 180" and the used cleaning material
falls down into the discharge container 16 as in-

dicated by phantom lines i . 2.
yp ines in FIG. 2 This is the replacement sheet
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~supply unit 3c of tile injector 3 is performed using a devfce“shOMﬂ“Tn FIG™
5. Wen the next injection nmolding with a new nol di ng materq RdpBced

“start upon conpletion of the preceding injection nolding wt
nmol ding material, firstly llll |ﬂ"l“ m

- 21 -

Upon termination of this cleaning, the blade 6a
of the nozzle opening and closing unit 6 is returned to
the waiting position so as not to interfere with upward
and downward movements of the injection nozzle 3a. In the
material reserveir, as the same operation as described
above takes place, the block 51 is moved to supply a
predetermined amount of new molding material from the
material container 53-2, in which nev molding material
for the next injection molding is stored, to tﬁe
material supply unit 3c of the injector 3. Then, the
automatic switching valve 21 is opened to allow the
new molding material into the injection cylinder 3b via
the second hopper 23 so that injection molding with the
nev molding material will start. This injection is per-
formed according to the operational procedure of the
ordinary molding, in which time the material discharge
portion assumes in the waiting position.

As these successive operations are repeated, in-
jection mclding with successive new molding materials
is continued to automatically manufacture various kinds
of a desired quantity of molded products one after another.
The foregoing is only the description of a typical ea~
bediment of this invention; this invention should by
no means be limited to the illustrated example, so
various modifications may be suggested.

With this arrangement, it is possible to reduce

a time loss in material change to a minimum and to e is the raplzosment sh
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-\12 --the vacuum punp is operated and, ?F t?e zgngéggggrﬁgggé?gtgg? e of
swi tchi ng val ve 21 situated between the firs ?MSﬂwﬂ}hsBmmRe

o U

cope with flexible manufacturing. Further, only by ad-

ding a simple dischargéd material processing unit,

i.e., without making any special improvement over the
conventional vertical~type injection molding machine,

it is possible to discharge the discharged material out of
the machine easily and to secure high dimensional pre-~
cision. It is alse possible to realize a continuous
injection molding machine which can reduce arrange-

ments, such as for color changing and material switch-

ing, remarkably as compared to the conventional art.

This is the replacement sheet



‘3¢ ié‘opened to suck air fromoutside so that the powdery .resi-due -of .0l d
nol ding materi al powder stuck and left inside the first and second hopper s

i s discharged outwardly via the filter 28 and the air sd& h%@
that tinme, in the material reservoir 5, a non- |IIustrated I
mecha- nismis operated to controllabl¥ mve t he bl ock 51

CLAIMS:

1. A vertical-typé injection molding machine
comprising:

(a) a lower fixed mold half (1) mounted on a machine
base;

(b) an upper movable mold half (2) situated upwardly of
said lower fixed mold half (1) in confronting relationship
therewith; and

() an injector (3) having a nozzle (3a), an injection
cylinder (3b), and a molding material supply unit (3c);

said injection molding macﬁine being characterized by
further including: |

(d) means (6) for opening and closing a tip (3a'} of
said nozzle (3a); and

(e) a discharged material receiving device (8) recipro-
catingly movable between a position right under the nozzle
tip (3a') and a position right above a material discharge
portion (7) on the side of said upper movable mold half (2)
and adapted to be inverted by 180° .

2. A vertical-type injection molding machine according
to claim 1, wherein said nozzle tip opening and cléSing
means (6) is a plate operatively connected to a hydraulic
cylinder for horizontal movement.

3. A vertical~-type injection molding machine according
to claim 1, further including

(c) a material reservoir (5) for storing at least a

various kinds of molding materials individually, said material

This is the replacement sheet
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i gufde bar 52a, thus noving the cleaning materi al container 53-1to a
. position right above the material receiving inter- nediThﬁéhdstfdee?Eﬁraﬁfﬁe

bl ock drive nmechani sm causes also the first openi ng and [ er 54
to expand to push the first opening and closing plate 51 nner

that the material passage hol e 51b'_082e§ Into a position to

reservoir (5) having means (5a) for switching one kind of
molding material over anofher. |

4. A vertical-type injection molding machine according
to claim 3, wherein said molding material supply unit (3c¢) is
connected to said switching means (5a) via a material supply
pipe (4).

5. A vertical-type injection molding machine according
to claim 3, wherein said nozzle tip opening and closing means
(6) is actuated during the switching of the molding materials.

6. A vertical-type injection molding machine according
to claim 1, wherein said material reservoir (5) includes a
block (51) having a plurality of material containers (53) on
an upper surface thereof, a plurality of material passageways
(51a) extending vertically to communicate with lower openings
(53a) of said material containers (53), a plurality of first
opening and closing plates (51b) for opening and closing said
lower openings (53a) of the material containers (53) and a
plirality of second opening and closing plates (5lc) for
opening and closing lower openings (51a') of said material
passageways (51a) , and a block support member (52) sup-
porting said block (51) in such a manner that said:block (51)
is slidable in a direction of arrangement of said material
containers (53), said block support member (52) having
operating means (54 - 56) movable along said block (51) for
selectively actuating said first and second opening and

closing plates (51b, 51c) according to a predetermined

procedure.

ey

Ve g the raplscemant sheet

<0 BEC 9%

NN



' ' materi al- -container
—_— ith the | ower opening 53a of the cleaning nto a Space
co ni cate w

! ial in the contaifgrg.
S o
g?ﬁﬁft;PenZgusly’ the pOSiFigPlgga?%L{nthe resilience of t
positioning pin 56a to proje

Sla'....Lower opening

51b.....First opening and closing plate

Slb'....Material passage hole

51c.....Second Opening and closing plate

51c'....Material bassage hole

51d.....Eositioning recess

52......Block Support member

52a.....Guide bar

52b.....C-shape Support frame member

52c.....Material receiving intermediate block

53......Material Container

53a.....Lower Opening

54,55...First and second opening and closing

Cylinder

SS......Positioning cylinder

56a.....Positioning pin

56b.....Compression Spring

91......Air Suction pipe

”III“I l"IILI “I"" "Ilsl " I!ll This is the replacement sheet
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-conpression spring 56b to engage in the correspondi ng positioning-recess
51d of the block 51, thus holding the block 51 in that position éI eNced
after the first opening and closing cylinder 54 is oper3§ o Fose
the | ower opening 53a by the first opening and cl osing |ﬁ
second openi ng and

[Title of Document] ABSTRACT
[Summary]

[Object] The object of this invention is to provide
a vertical-type injection molding machine which has a simple
structure and can perform color changing and material switching
reliably in a continuous manner to cope with flexible manufac-~
turing, utilizing the conventional vertical-type injection
molding machine.

[Construction] A vertical-type injection molding machine
comprising: a lower fixed mold half (1) mounted on a machine
base; an upper movable mold half (2) situated upwardly of said
lower fixed mold half (1) in confronting relationship therewith;
a material reservoir (5) for storing a cleaning material and a
various kinds of molding materials individually, said material
reservoir (5) having a switching means (5a) for switching one
kind of molding material over another; an injector (3) having
a nozzle (3a) and a molding material supply unit (3c) connected
to said switching means (5a) via a material supply pipe (4);
means (6) for opening and closing a tip (3a') of said nozzle
(3a) during the switching of the molding materials; and a dis-
charged material receiving device (8) reciprocatingly movable
between a positior right under the nozzle tip (32') and a mate-
rial discharge portion (7) on the side of said uppef ﬁovable
mold half (2) and adapted to be inverted by 180 * .

[Selected Drawing] FIG. 1

This is the replacement shieg
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*_closing cylinder 54 is operated to expand to push the second opéning and
~closing plate 51c in such a manner that the material pass gmrﬁélﬁeeﬁ:nmed

to coomunicate with the material passage hole 51c' so that
anount of cleaning -material is collected into the first ho4mﬂn ed
by the vacuum punp via the material +ex®iving

ABSTRACT OF THE DISCLOSURE

VERTICAL-TYPE INJECTION MOLDING MACHINE

A vertical-type injection molding machine comprising
a lower fixed mold half (1) mounted on a machine base, an
upper movable mold half situated upwardly of said lower
fixed mold half (2) in confronting relationship therewith,
and a material reservoir (5) for storing a ;leaning material
and a various kinds of molding materials in&ividually.
The material reservoir (5) has a switching means (5a) for
switching one kind of molding material over another. The
injectin molding machine also comprises an injector (3)
having a nozzle (3a), an injection cylinder (3b), and a
molding material supply unit (3c) connected to the switcﬁing
means (5a) via a material supply pipe (4), means (6) for
opening and closing a tip (3a') of said nozzle (3a) during
the switching of the molding materials, and a discharged
material feceiving device (8) reciprocatingly movable between
a position right under the nozzle tip (3a'’) and a position
right above a material discharge portion (7) on the side of
said upper movable mold half (2) and adapted to be inverted
by 180 “ . '

(FIG. 1)
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I nternmedi ate bl ock 52c and the material supply pipe 4. Upon conpletion of
this collecting, the automatic swtching valve 21 is opened to allow the
cleaning material to be supplied to the injection cylinder 3b, whereupon
the injection nolding machine perfornms | ost shots to eject ThisRkes Hds Baoh Rk

e rial e ning s de e estionk oyt noer 36| [T ANMN

This'is the replacement sheet
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- 13 - During this lost shots, the injection nozzle is Iocated in the
wai ting position, rather than in the ordinary injecting posi- -

This Sheet Has Been Repl
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tion, where ejection will take place. At that time, the blade 6a of the
nozzl e opening and closing unit 6 assunes a retracted position in which it
is retracted fromthe injection nozzle tip 3a'by the first air cylinder 18
so as not to interfere with upward and downward novenents of the injection
nozzl e 3a. The discharged material recei'ving device 8, with

This Sheet Has Been
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52b’ § 52¢ ?14
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the material inlet directed upwardly, extends to a position right under the
injection nozzle tip 3a'in the waiting position by the _second air cylinder
19. Accordingly, the cleaning material ejected by |ost shots i's received in
the discharged naterial receiving device 8. Wth one offhisBied Hai BRS rL9S!,

shots, when the ol d nolding material renkining inside tIH"I’I”"’IH”’l’Hm

FIG. 4

-5 .
5a 53a ' B6a 54

§ 51 S6b
51b y 7
51a ~ il, i'

—~BY —— 56b
52—y =1 56
51C . ))\\\\lll’ NN SN ] T
a7 81 N5 55
52d g ™~ 56b
L\\{)\\\\\\\\\\
52¢
52b
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i n} ection cylinder 3b is cleared off, the first air €ylinder 18 #&%h&’at ed
*to bring the blade 6a to the nozzle tip clo lgghéggﬁsbb&meggced ndi cat ed by

solid lines+in FIG 2. And the second air c erated to shrink
to retract the discharged material receiving a e cutout 7 side
of the upper novable nold half 2 as |nd| cated nes in FIG

- 23 -

What is claimed is:
1. A vertical injection molding machine comprising:

(a) a lower fixed mold half mounted on a machine base;

(b) an upper movable mold half situated upwardly of said
lower fixed mold half in confronting relationship there-
with;

(c) an injector having a nozzle, cylinder, and a molding
material supply unit;

(d) means for opening and closing a tip of said nozzle; and

(e) a discharged material receiving device reciprocatingly
movable between a position right under the nozzle tip
and a position right above a material discharge portion
on the side of said upper movable mold half and
adapted. to be inverted by 180°.

2. A venical injection molding machine according to
claim 1, wherein said nozzle tip opening and closing means
is a plate operatively connected to a hydraulic cylinder for
horizontal movement.

3. A verical injection molding machine according to
claim 1, further compdsing a material reservoir for storing
at least one of various kinds of molding materials individu-
ally, said material reservoir having means for switching one
of said various kinds of molding material over another.

4. A ventical injection molding machine according to
claim 3, wherein said molding material supply unit is
connected to said switching means via a material supply
pipe.

5. A _vertical injection molding machine according to
claim 3, wherein said nozzle lip opening and closing means
is actuated during the switching of the molding materials.

(RO UIMIN e tre ropiacement sheet
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4, whereupon the turning device 20 is operated to turn the discharged

"material receiving device 8 by 180 and the used cl eani ng material falls
down into the discharge container 16 as indi cat@ éegwel | n sin FIG
2. Upon term nation of this cleaning, the bl ade opem ng
and closing unit 6 is returned to the waiting ﬂ"”

- 24 -

6. A vertical injection molding machine according to
claim 1, wherein said material reservoir includes a block
having a plurality of material containers on an upper surface
thereof, a plurality of material passageways extending ver-
tically to communicate with lower openings of said material
containers, a plurality of first opening and closing plates for
opening and closing said lower opepings of the materal
containers and a plurality of secon /pening and closing
plates for opening and closing 1gwer openings of said
material passageways, and a block support member support-
ing said block in such a manner that said block is slidable in
a direction of arrangement of said material containers, said
block support member having operating means movable
along said block for selectively actuating said first and
second opening and closing plates accordmg to a predeter-
mined procedure. ‘
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o _ _ GonTS). 205
positton so as not to interfere with upward and downward novenents of the

i‘hj ection nozzle 3a. In the material reservoir, as the sanme operation as
descri bed above takes place, the block 51 is mve@t@-suppi=-.y..am :

predeternined amount of new nol ding material frofn the-rat Xo]
53-2, in which new nolding material for the next,l

-1-

CRTrnTer whefw

VERTICAL INJECTION MOLDING
MACHINE HAVING A DISCHARGE
MATERIAL RECEIVING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a vertical-type injection molding
machine which can realize reduction of size and can switch
materials efficiently to meet with flexible manufacturing of
wsarious types of products in small quantities without inter-
quption of operation.

2. Description of the Related Art

The increase of frequency in making arrangements to
tope with flexible manufacturing of various types of prod-
.ucts in small quantities in recent years has a great influence

. %n productivity. In order to reduce time for arrangements to
;:witch materials, an impro'ved vertical-type injection mold-
g machine is disclosed in, for cxample Japanese Patent
"Publication No. SHO 63-23892, in which .a plurality of
Jnjection heads are supported on a turn table turnable on a
‘fixed base about a vertical axis, and a plurality of sets of
tixed and movable mold halves concentrically mounted
fespectively on upper and lower rotary discs via upper and
lower attachment plates, the rotary discs being turnable-
under the fixed base about the same vertical axis.

- In the known vertical-type injection molding machine, the
“upper mold half of upper and lower mold halves which is
‘toward an injection nozzle is a fixed mold half and the lower
mold half remote from the injection nozzle is a movable
mold half. The used injection head is shifted to the material
switching position when the material of one color is changed
{o that of another color, while another injection head for
which arrangements for the following injecting operation
has been previously completed is shifted to the injecting
“position. Thus the change of color of material is performed
within a short time. Since the pluraility sets of movable and
fixed mold halves can be switched one another, it is possible
1o form different shapes of molded products by switching
necessary mold sets. : |
This is the replacement sheek
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mol ding is stored, to the material supply unit 3c of the inj ector 3. Then,
the automatic switching valve 21 is opened to allow the new nol di ng
material into the injection cylinder 3b via the second hopper 23 so that

injection molding with the new nolding material will start This injection
Is per- formed according to the operational procedure of the ordi-
-2-

However, the vertical-type injection molding machine
disclosed in the above-identified publication has a rather
complicated structure. Further, partly since the fixed base is
located centrally of the machine, and partly since the injec-
tion heads are located above the fixed base while the plural
sets of upper and lower mold halves are located under the
fixed base, the upper mold half must be fixed and the lower
mold half must be movable, in order to reduce upward and
downward strokes of the injection nozzle to a minimum.

Further, when a slide fastener chain having a pair of
interengaged coupling element rows mounted centrally on a
pair of continuous fastener tapes along its entire length is
-processed with high dimensional precision while it is con-
tinuously fed, it is necessary to control the tension of the
chain with very high precision. Accordingly, when the
vertical-type injection molding machine disclosed in the
above-identified publication is used in processing a slide
fastener chain, the slide fastener chain must be conveyed
hanging in midair in contact with the surface of the fixed
upper mold half, If the chain was giided and supported on
the movable lower mold half, the conveyer for the slide
fastener chain should have been raised and lowered in
synchronism with the movement of the lower mold half, and
the structure would have been complicated and large-sized
so that the machine could not have been put into practical
use.
On the other hand, in the conventional injection molding
machine equipped with no cleaner, a lost shot is made into
the mold during the switchirig of the materials. Since opera-
tions such as moving of the injection nozzle, opening and
closing of the mold and clamping of the mold for every lost
shot are performed according to the ordinary injection
mqlding procedure, time needed for switching materials
coincides with time needed for ordinary injection molding,
thus resulting in a great time loss in continuous flexible
manufacturing. :

_ With the foregoing problems in view, it is an object of this -
invention to provide a vertical-type injection molding
machine which utilizes the spacewise advantage of the
conventional vertical-type injection molding machine in
view of that there should be small economical influence on
flexible manufacturing even a small time loss during the

This is the replacement sreet

13 0CT 100



narysmol ding, in which tinme the material discharge portion assunes in the
wai ting position. - 14 -

switching of materials is involved, and which is simple in
mechanism and secures a high dimensional precision of
products and can sharply reduce arrangements, such as color
change and material swilching, compared to conventional.

SUMMARY OF THE INVENTION

According to this invention, there is provided a a vertical-
type injectionn molding machine, which comprises a lower
fixed mold half mounted on a machine base, an upper
movable mold half situated upwardly of the lower fixed
mold half in confronting relationship therewith, and a mate-
rial reservoir for storing a cleaning material and a various
kinds of molding materials individually. The material res-
ervoir has a switching means for switching one kind of
molding material over another; an injector having a nozzle,
an injection cylinder, and a moldmg material supply unit
connected to the switching means via a material supply pipe;
means for opening and closing a tip of the nozzle during the
switching of the molding materials, and a discharged mate-
rial receiving device reciprocatingly movable between a
position right under the nozzle tip and a position right above
a material discharge portion on the side of the upper mov- :
able mold half and adapted to be inverted by 180°. A

Preferably, the material reservoir includes a block having -
a plurality of material containers on an upper surface
thereof, a pluralxty of material passageways extending ver-
tically to communicate with lower  openings of the material
contamcrs, a plurality of first opening and closing plates for
opemng and closing the lower openings of the material
containers and a plurality of second opening and closing
plates for opening and closing lower openings of the mate-
rial passageways, and a block support member supportmg
the block in such a manner that the block is slidable in a
direction of arrangement of the material containers, the
block support. member having operating means movable
along the block for selectively actuating the first and second
opening and closing plates according to a predetermined
procedure. Further, the nozzle tip opening and closing means
is a plate operatively connected to a hydraulic cylinder for
horizontal movement.

Vhig s the raplrosmient sheel
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As these successive operations are repeated, injection molding with
successive new nolding materials is continued to automatically manufacture
various kinds of a desired quantity of nol ded products one after another.
The forego- ing is only the description of a typical enbodinent of this
I nvention; this invention should by no nmeans be limted to

-4-

- The operational procedure of the vertical-type injection
molding machine will now be described concentrating on
operating steps during the swilching of materials. The

_ actions of the individual parts or elements take place auto-

" matically according to production management and opera-
tional procedure programs stored in a non-illustrated control
unit.

When the next injection molding using a new molding
material is about to start after completion of a preceding
injection molding using a previous molding material, the
automatic switching means of the material supply unit will
be opened to introduce air from outside and, at the same
lime, to discharge the powdcry residue of the molding

material stuck and left inside the material supply unit
outwardly via a suitable filler. Mcanwhile, in the material
- reservoir, a drive means for the block.is operated to adjust-
ably move the block supported by the block support member
to move the cleaning material container lo a predetermined
position and to actuate the first opening and closing plate to
open the lower opening of the cleaning material container to
collect a predetermined amount of cleaning material in a
space above the second opening and closing plate located
" downwardly of the first opening and closing plate. Simul-
taneously, the block is kept at that position by a suitable.
positioning mechanism.

. After closing the lower opening of the container by
actuating the first opening and closing plate again, the
second opening and closing plate is actuated to open the
lower opening of the block to suck and collect the cleaning
material into the material supply unit via the material supply
pipe. Upon completion of this collecting, the cleaning mate-
rial is supplied to the injection cylinder to perform lost shots
(i.e. shots outside the mold) of the injection molding
machine so that the previous molding material remaining in
the cylinder is injected.

During this lost shots, the injection nozzle is located in the

. wailing position, rather than the ordinary injecting position.
At that time, the nozzle opening and closing means of the
material discharge portion is retracted from the injection
nozzle tip to such a position as not to interfere with the
upward and downward movements of the injection nozzle,
and the discharged material receiving device extends to a

This is the replacement stiges

pate: 13 0CT 1998



the il lustrated exanple, so various nodifications may be suggested. Wth
this arrangenent, it is possible to reduce a tine loss in material change
to a mnimumand to cope with flexible manufacturing. Further, only by
addi ng a sinple discharged naterial processing unit, i.e., wthout naking
any speci al

-5-.

position right under the injection nozzle tip with its material
inlet end directed upwardly. Therefore, by performing the
lost shots, the injected cleaning material is received by the
discharged material receiving device. With one or more lost
shots, when the old molding material remaining inside the
injection cylinder is clearcd off, the nozzle opcning and
closing means moves to the nozzle tip closing position and
retracts the discharged material receiving device to the side
of the upper movable mold half, whereupon a turning means
is operated to turn the discharged material receiving device
by 180° and the used cleaning material -falls down into a
discharge container. '_

Upon completion of this cleaning, the nozzle opening and
closing means of the material discharge portion returns to
the waiting position. so as not to irterfere the upward and
downward movements of the injection nozzle, and on the
other hand, in the material reservoir, the same operation as
mentioned above takes place so that the block is moved to
introduce a predetermined amount of new molding material

~ from the next material container to the material supply unit. . .
Then, the automatic switching means is be opened to supply -
the new molding material from the material supply unit into
the injection cylinder so that injection molding of the new ' -
molding material will start. This injecting will take place -,
according to the operational procedure for the ordinary
molding, during which the nozzle opening and closing -
means and discharged material receiving device are located
in the above-mentioned wailing position. As these succes-
sive operations are repeated, injection molding will take
place for new molding materials one after another so that a
desired amount of molded products will be automatically
manufactured one after another.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a vertical-type injection
molding machine according to a typical embodiment of this
invention; '

" FIG. 2 is a fragmentary enlarged cross-sectional view of
the machine, showing the operation of a material discharge.

portion of the invention;

FIG. 3 is a perspective view showing solely a structural
example of a molding material reservoir to be used in the
invention; Thie is the replacement sheet
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i nprovenment over the conventional vertical-type injection nolding nmachine,
Mt Is possible to discharge the discharged material out of the nachine
easily and to secure high dinmensional precision. It is also possible to
realize a con- tinuous injection nolding machi ne which can reduce
arrangenents, such as for color changing and materi al

-6-

FIG. 4 is a cross-sectional view showing a main part of the
molding material reservoir; and

FIG. § is a cross-sectional view showing one example of
a material supply unit of the vertical-type injection molding
machine embodying the invention.

DETAILED DESCRIPTION

An embodiment of this invention will now be described i
detail with reference to the accompanying drawings. FIG. 1
is a fragmentary perspective view of a vertical-type injection’
molding machine, for a slide fastener chain, according to a

. typical embodiment of this invention. FIG. 2 is a front view,.
with parts broken away, of the machine, showing the manner:
in which the discharged material is disposed during a screw.
cleamng and material switching. FIG. 3 is a perspecuve',- ,,
view showmg the whole appearance of a material reservoir
used in this embodiment. And FIG. 4 is a fragmentary'
cross-sectional view of the material reservoir. In these'
drawings, ordinary mechanisms or parts of an injection
‘molding machine, and the control mechanism of the material
reservoir are omitted. '

The vertical-type injection molding machine of this:
invention comprises a lower fixed mold half 1 fixedly
mounted at least on the top surface of a base, an upper’
movable mold half 2 situated upwardly of and in confronting
relationship with the fixed mold half 1 and vertically mov-"
able by a cylinder body 9, and an injector 3 having an
injection nozzle 3a vertically movable toward a sprue 2a of
the upper movable mold half 2. A molding material supply
unit 3c of the injector 3 is connected, via a material supply
pipe 4, to a material reservoir § having a material switching’
unit Sa and adapted for storing a cleaning material and a
number of kinds of molding materials individually.. The
injection moldmg machine further includes a nozzle opening
and closing unit 6 for opening and closing an injection
nozzle tip 3a’ at a suitable timing during the switching of
materials, and a discharged material receiving device ‘8

e L ) N .
TR R e randnosmeant shiget

LR YAk d
. LT 1y
Dats: ' R



swi tching, remarkably as conpared to the conventional art. - 15 - CLAIMS

reciprocatingly movable between a position right under the
injection nozzle 3a and a position right above a material
discharge cutout 7 in the peripheral edge of the upper
movable mold half 2 and invertible by 180° above the
material discharge cutout 7.

- In FIG. 1, the fixed mold half 1 is supported at four
comners by four cylinder bodies 9 fixed to the non-illustrated
base, and the movable mold half 2 is fixed at four corners to
four piston rod ends of the respective cylinder bodies 9.
These four cylinders serve to clamp the mold in this inven-
tion. On the upper surface of the lower fixed mold half 1, a .
non-illustrated fixed die is attached, and on the lower surface
of the upper movable mold half 2, a non-illustrated movable
die is attached in confronting relationship with the fixed die.

In the illustrated example, there is a pair of confronnng
guide support posts 10 standing on the peripheral edge ¢ of the:
upper movable mold half 2. On the guide. posts 10, a ﬁxed..
plate 12 fixedly supporting a screw dnvmg motor 11, and an’
injection cylinder support member 13 in the form of 4 block
are supported, the mjccuon cylinder support member 13
together with the injection cylinder 3b, being upwardly and*-
downwardly movable by a drive unit 14. The dnve unit. t'14"

.could be realized because, for example, ‘both the guxdc posts

10 have a cylindrical structure. Alternatively, a drive cylin-

der may be installed independently of the guide posts 10. .

The upper ends of the two guide posts 10 are fixed to a . ¢

generally C-shape support plate 15, and the support plate 18 -
~ and the upper movable mold half 2 are connccted and fixed

to one another by two square posts 15', thus supporting the

injection cylinder 3b firmly.

To the injection cylinder support member 13, the injection
cylinder 3b is vertically fixed with the injection nozzle 3a
directed downwardly, and the molding material supply unit
3c is attached. To a material inlet of tile molding material
supply unit 3c, the material supply pipe 4 connected with the
material reservoir 5 is connected. To the fixed plate 12, the
screw driving motor 11 is fixed. At that time, the tip of the .
injection nozzle 3a is located in confronting relationship
with an injection cylinder insertion hole 2b of the upper
movable mold half 2.

This is the replacement sheet
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What i's clainmed is: 1. A vertical injection nolding nachine conprising: (a)
a'lower fixed nold half nounted on a nmachi ne base; (b) an upper nobvabl e
nold hal f situated upwardly of said lower fixed nold half in confronting
rel ationship there- with;

-8-

The molding material supply unit 3¢ may have the same
structure as that of a molding material supply unit disclosed
in, for example, U.S. Pat. No. 5,282,548. FIG. 5 shows the
structure of the known molding material supply unit, and its
structure and operation are described only briefly. The
construction of the molding material supply unit 3¢ should
by no means be limited to an illustrated example.

The molding material supply unit 3¢ of FIG. § includes
first and second hoppers 22, 23 situated respectively over
and under an -automatic switching valve 21 such as an
electromagnetic valve. Each of the hoppers 22, 23 has a
minimal hollow commensurate with the injection molding
ability. To material inlet of the first hopper 22, the material
supply pipe 4 for supplying a molding material into the first
“hopper 22 is connected. The first hopper 22 is connected to
a non-illustrated vacuum pump via an air suction pipe 91 for
-suckmg air inside the first hopper 22 by the pump. Over an
opening of the air suction pipe 91 of the first hopper 22, a
filter (net) 28 for preventing the molding material from
‘being sucked is stretched.

With the automatic switching valve 21 between the first
and second hoppers 22, 23, even when the second hopper 23
is normally open to the injector 3, if the automatic switching
valve 21 is closed, the first hopper 22 is negatively pressur-
ized adequately by the non-illustrated vacuum pump which

‘sucks the molding material. And also, even while the interior

of the first hopper 22 is thus under negative pressure, it does
not influence at all on the molding material already supplied
info the second hopper 23 and will not interfere with
supplying of the molding material to the injector 3. If a level
sensor 29 is mounted on the side surface of the second
hopper 23, it is possible to detect the level of the molding
material in the hopper 23 during injection molding and to
give an instruction to resupply material from the material
reservoir 5 via a non-illustrated control unit.

On the other hand, the upper fixed mold half 2 has in the
peripheral edge a cutout 7, right under which a discharged
material container 16 for receiving the discharged material
from the injector 3 during the switching of materials. The
cutout 7 corresponds to a material discharge portion in
which a material discharge device is situated as the most
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(c) an injector having a nozzle, cylinder, and a nolding materi

uni t;
di scharged materi al

(d) neans for opening and closing a tip of said nozzle;
recei ving device reciprocatingly novabl e between a

al supply

and (e) a

position right under the nozzle tip and a position right above a materi al
di scharge portion

-9.

lmportam part of this invention. The material discharge
portion is composed of a nozzle opening and closing unit 6
for opening and closing the injection nozzle tip 3a’ at a
suitable timing during the switching of materials, and a
discharged material receiving device 8 reciprocatingly mov-
able between a position right under the injection nozzle 3a

-and a position right above the cutout 7 in the peripheral edge

of the upper movable mold half 2 and invertible by 180°
above the cutout 7. The operation timings are determined by
operation signals from the non-illustrated control unit, based
on a predetermined operational procedure.

-In the illustrated example, the nozzle opening and closing
unit 6 is a single blade 6a having a cutling edge 6a’. The
-blade 6a assumes a horizontal posture in such a manner that
its flat portion comes into contact with the injection nozzle
tip 3a’ in the waiting position. And the blade 6a is recipro-
catingly movable, by a first air cylinder 18 fixedly supported
on part of a frame 17, between the position in which it is in
contact with the injection nozzle tip 3a’ and the gostilioix in
which it is retracted from the injection nozzle tip 3a’ and
does not interfere with the upward and downward movement
of the injection nozzle 3a.

The dtscharged material receiving device 8 is in the form |

of a box with its top open. To the box’s side facing the cutout
7, an end of a support bar 19z extending from the rod end
of a second air cylinder 19 fixedly supported on part of the
frame 17 is fixed. By -the second air cylinder 19, the
discharged material receiving device 8 is moved forwardly
and backwardly between the posmon nght under the injec-
tion nozzle tip 3a’ in the waiting position and the posmon
right above the cutout 7. Further, on the frame 17, a tummg
device 20 for turning the second air cylinder 19 in opposite
directions by 180° is mounted. In the illustrated example, the
turning device 20 has a turning air cylinder 20a, by which
the discharged material receiving device 8 is turned by 180°
forwardly and backwardly via a non-illustrated power trans-
mission mechanism such as a rack and a pinion. Alterna-
tively, an ordinary stepping motor may be used.

Although the material reservoir 5 to be connected to the
molding material supply unit 3¢ of the injector 3 via the
material supply pipe 4 may have the same construction as
disclosed in U.S. Pat. No. 5,282,548, the material reservoir
of FIGS. 3 and 4 is used in this embodiment. The construc-
tion of the material reservoir will now be described i in detaxl
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on t'he side of said upper novable nold half and adapted to be inverted by
180[err]. 2. A vertical injection nolding nmachine according to claiml,
wherein said nozzle tip opening and closing neans is a plate operatively
connected to a hydraulic cylinder for horizontal novenent.

-10 -

The material reservoir § of FIGS. 3 and 4 has a bjock 51 and
a block support member 52.

Longitudinally on the upper surface of the block 51, a
plurality of cylindrical material containers 53 are aligned in
parallel to one another. The block 51 has a plurality of
material passageways Sla vertically extending through the
block 51 to communicate with a lower openings 53a of the
respective containers 53. On the block §1, there are slidably
mounted a plurality of first opening and closing plates 515
each for opening and closing the lower opening 53a of the
respective material reservoir §3 and a plurality of second
opening and closing plates S1c each for opening and closing
a lower opening S1a’ of the respective material passageway
S1a. The first and second opening and closing plates 51b, 51c
have the same structure, in the central portion of each of
which a material passage hole 515, §1¢’ communicating with
the respective opening 53a, S1a’ is formed, and are urged by
the resilience of compression springs 56b, 566 in such a
manner that the material passage. holes 515°, §1¢’ are nor-
mally not aligned with the openings 53a, 51a’, respectively.
Of the plural material containers 53, one is a’cleaning
material container 53-1 in which cleaning chips are stored,
and the remaining containers are molding material contain-
ers 53-2-53-n in which, for example, different colors or
qualities of molding chips are respectively stored.

The block support member 52 includes a pair of guide
bars 52a supporting the block 51 in such a manner that the
block 51 is slidable in the direction of arrangement of the
plural material containers 53, a generaily C-shape support
frame member 52b fixedly supporting opposite ends of the
guide bar 52a, a material receiving intermediate block 52¢
fixed to the support frame member 525 and connected to one
cnd of the material supply pipe 4, first and second opening -
and closing cylinders 54, 55 fixed to a bracket portion 525’
of the support frame member 52b projecting from the front
side of the material receiving intermediate block 52¢ and
operatively connected to the first and sccond opening and
closing plates 51, S1c for actuating them independently, and
a positioning cylinder 56 situated between the first and
second opening and closing cylinder 54, 55 for posilioning
the block 51. Accordingly, the rod ends of the first and
second opening and closing cylinders 54, 55 are situated in

This is the replacement shesl

Date: t 3 OCT 1998



3. A'vertical injection nolding machine according to claim1, further
conprising a material reservoir for storing at |east one of various kinds
of nmolding materials individu- ally, said material reservoir having neans
for switching one. of said various kinds of nolding material over another.
4. A vertical injection nolding nmachine according to

-11 -

confronting relationship with the first and second opening
and closing plates 51b, 51c, respectively. A positioning pin
S56a attached to the rod end of the positioning cylinder 56 is
in a retracted position undcr the resilience of a compression
spring 56b° when the cylinder 56 is inoperative, and when
the cylinder 56 is operative, the positioning pin 56a is
extended against the resilience of the spring 565’ to engage
in a positioning recess 51d formed in the front surface of the
block 51 at a position corresponding ‘to the individual
material container 53-1-53-n.

. In order to controllably move the block 51 along the guide
bar 524, a non-illustrated drive mechanism situated on the
back side of the block and the block support member 52.
This drive mechanism is exemplified by a rack-and-pinion
drive in which a pinion is mounted on the output shaft of a
non-illustrated servo motor, or a ball-nut-and-ball-screw
drive in which a ball nut is formed longitudinally in and
through the block 51 and a non-illustrated ball screw parallel
to the guide bar 52a is supported on the block support
member S2 and is attached at its end to, for example, a servo
motor.

In the ‘material reservoir § of FIGS. 3 and a material
passage hole 52d of tile matcrial receiving intermediate
block 52c¢ allows a desired material to pass through it by an
air blow from an air blow source on the rear surface of the
material receiving intermediate block 52¢, with- which
source a non-illustrated ventilation hole communicates, so
that the material is supplied to the molding material supply
unit 3¢ of the injector 3 via the material supply pipe 4.

The operational procedure of tile vertical-type injection
molding machine of this invention will now be described
concentrating on operating steps during the switching of
materials. The actions of the individual parts or elements -
take place automatically according to production manage-
ment and operational procedure programs stored in the
non-illustrated control unit. In the following description, the
supplying of molding material to the molding material
supply unit 3c of tile injector 3 is performed using a device
shown in FIG. 5.

When the next injection molding with a new molding

malcrial is about to start upon completion of the preceding

injection molding with the previous molding material, firstly
| \ This is the replacement siiget
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clai‘m 3, wherein said nolding nateri al supply unit is connected to said

‘Swi tching neans via a material supply pipe. 5. A vertical injection nolding
machi ne according to claim 3, wherein said nozzle tip opening and cl osing
means i s-actuated during the switching of the nolding materials.

-12-

the vacuum pump is operated and, at the same lime, the
automatic switching valve 21 situated between the first and
second hoppers 22, 23 of the injection molding supply unit
3c is opened to suck air from outside so that thc powdery
residue of old molding material powder stuck and left inside
the first and second hoppers is discharged outwardly via the
filter 28 and the air suction pipe 91. At that time, in the
material reservoir 5, a non-illustrated block drive mecha-
nism is operated to controllably move the block 51 aloag the
guide bar 524, thus moving the cleaning material container
53-1 to a position right above the material recetving inter-
mediate block 52¢. The block drive mechanism causes also
the first opening and closing cylinder 54 to expand to push
the first opening and closing plate 515 in such a manner that
the material passage hole 51&‘' comes into a position to
communicate with the lower opening 53a of the cleaning
material container S3-1, thus collecting the cleaning material
in the container, into a space above the second opening and
closing plate Slc to a predetermined amount. Simulta-
neously, the positioning cylinder 56 is operated to cause the
positioning pin 56a to project against the resilience of the
compression spring 565 to engage in the corresponding
positioning recess S1d of the block 51, thus holding the
block 51 in that position.

Then, after the first opening and closing cylinder 54 is
operated again to close the lower opening 53a by the first
opening and closing plate §lb, the second opening and
closing cylinder 54 is operated to expand to push the second
opening and closing plate S1c in such a manner that the
material passageway Sla comes to communicate with the
material passage hole 51c’ so-that a predetermined amount
of cleaning material is collected into the first hopper 22 as
sucked by the vacuum pump via the material receiving
intermediate block 52c and the material supply pipe 4. Upon
completion of this collecting, the automatic switching valve
21 is opened to allow the cleaning material to be supplied to
the injection cylinder 3b, whereupon the injection molding
machine performs lost shots to eject the old molding mate-
rial remaining inside the injection cylinder 35.
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6. A vertical injection nolding machine according to claim1, wherein said
‘material reservoir includes a block having a plurality of materi al

contai ners on an upper surface thereof, a plurality of material passageways
extending ver- tically to communicate with | ower openings of said materi al
containers, a plurality of first opening and closing plates for

-13 -

During this lost shots, the injection nozzle is located in the
waiting position, rather than in the ordinary injecting posi-
tion, where ejection will take place. At that time, the blade
6a of the nozzle opening and closing unit 6 assumes a
retracted position in which it is retracted from the injection
nozzle tip 3a’ by the first air cylinder 18 so as not to interfere
with upward and downward movements of the injection
nozzle 3a. The discharged material receiving device 8, with
the material inlet directed upwardly, extends to a position
right under the i mjecuon nozzle tip 3a’in the waiting position
by the second air cylinder 19. Accordmgly, the cleaning
material ejected by lost shots is received in the discharged
material receiving device 8. With one or more times lost'
shots, when the old molding material remaining inside tile
injection cylinder 3b is cleared off, the first air cylinder 18
is operated to bring the blade 6a to the nozzle tip closing
position as indicated by solid lines in FIG. 2. And the second
air cylinder 19 is operated to shrink to retract the discharged
material receiving device 8 to the cutout 7 side of the upper.

- movable mold half 2 as indicated by phantom lines in FIG.
_ 4, whereupon the tuming device 20 is operated to turn the
discharged material receiving device 8 by 180° and the used
cleaning material falls down into the discharge container 16

as indicated by phantom lines in FIG. 2. -

"Upon termination of this cleamng, the blade 6a of the
nozzle opening and closing unit 6 is returned to the waiting
position so as not to interfere with upward and downward
movements of the injection nozzle 3a. In the material
reservoir, as the same operation as described above takes
place, the block 51 is moved to supply a predetermined
amount of new molding material from the material container
53-2, in which new molding material for the next injection
molding is stored, to the material supply unit 3c of the
injector 3. Then, the automatic switching valve 21 is opened
to allow the new molding material into the injection cylinder
3b via the second hopper 23 so that injection molding with
the new molding material will start. This injection is per-
formed accordmg to the operanonal procedure of the ordi-
nary moldmg. in which timethe material discharge portxon
assumes in the waiting position.
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openi ng and cl osing said | ower .openings of the material containers and a
:plurality of second opening and cIOS|ng plates for opening and cl osi ng
| ower openi ngs of said

-14 -

As these successive operations are repeated, injection
molding with successive new molding materials is continued
lo automatically manufacture various kinds of a desired
quantity of molded products one after another. The forego-
ing is only the description of a typical embodiment of this
invention; this invention should by no means be limited to
the illustrated example, so various modifications may be
suggested.

With this arrangement, it is possible to reduce a time loss
in material change to a minimum and to cope with flexible
manufacturing. Funhcr. only by adding a simple discharged
material processing unit, i.e., without making any speczal
improvement over the convenuonal vertical-type injection

~ molding machine, it is possible to discharge the discharged
- material out of the machine easily and to secure high
dimensional precision. It is also possible to realize a con-
tinuous injection molding machine which can reduce
arrangements, such as for color changing and material
switching, remarkably as compared to the conventional art.
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- 16°- material passageways, and a bl ock support nenber support- ing said
bl ock in such a manner that said block is slidable in a direction of
arrangenent of said material containers, said block support nenber having
operating neans novabl e al ong said block for selectively actuating said
first and

-15-
CLAIMS

What is claimed is:
1. A vertical injection molding machine comprising:
(a) a lower fixed mold half mounted on a machine base;

(b) an upper movable mold half situated upwardly of said
lower fixed mold half in confronting relationship there-
with;

(c) an injector having a nozzle, cylinder, and a molding
material supply unit;

(d) means for opening and closing a tip of said nozzle; and

(e) a discharged material receiving device reciprocatingly
movable between a position right under the nozzle tip
and a position right above a material discharge portion

on the side of said upper movable mold half and
adapted to be inverted by 180°.

" 2. A vertical injection molding machine according to
claim 1, wherein said nozzle tip opening and closing means
is a plate operatively connected to a hydraulic cylinder for
horizontal movement.

3. A vertical injection molding machine according to -
claim 1, further comprising a material reservoir for storing

. at least one of various kinds of molding materials individu-
ally, said material reservoir having means for switching one-
of said various kinds of molding material over another..

4. A vertical injection molding machine according to
claim 3, wherein said molding material supply unit is
connected to said switching means via a material supply
pipe.

5. A vertical mjecnon molding machine according to
claim 3, wherein said nozzle tip opening and closing means
is actuated during the switching of the molding materials.

6. A vertical injection molding machine according to
claim 1, wherein said material reservoir includes a block
having a plurality of material containers on an upper surface
thereof, a plurality of material passageways extending ver-
tically to communicate with lower openings of said material
containers, a plurality of first opening and closing plates for
opening and closing said lower openings of the material
containers and a plurality of second opening and closing
plates for opening and closing lower openings of said
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sgcond opening and cl osing plates according to a predeter- m ned procedure.
* * * * *

- 16 -

material passageways, and a block sy
- ; . ' ‘ pport member support-
mcgrsaxd. block in such a manner that said block is slida%ll)c in
; trection of arrangement of said material conlainers, said
allock support member having operating means movable
se:;ngdsa.xd block for selectively actuating said first and
ond opening and closing plates i -
mined procot 2. gp according to a predeter
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VERTICAL INJECTION MOLDING MACHINE HAVING A DISCHARGE

MATERIAL RECEIVING DEVICE

ABSTRACT

A vertical-type injection moiding machine comprising a lower fixed mold half
mounted on a machine base, an upper movable mold half situated upwardly of the
lower fixed mold half in confronting relationship therewith, and a material reservoir
for storing a cleaning material and a various kinds of molding materials individually.
The material reservoir has é switching device for switching one kind of molding
material over another. The injection molding machine also comprises an injector
having a nozzle, an injection cylinder, and a molding material supply unit connected

to the switching device via a material supply pipe, a device for opening and closing

a tip of said nozzle during the switching the molding materials, and a discharged
material receiving device reciﬁrocatingly movable between a position right under the
nozzle tip and a position right above a material discharge portion on the side of said

upper movable mold half and adapted to be inverted by 180°.

FIGURE 1
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