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(57) Abrége/Abstract:

There Is provided a method for operating an injection molding apparatus (10) including a stationary mold (15), a movable mold
(16) for cooperating with the stationary mold (15) to produce a molded product (35), an ejector pin (19) mounted within the
movable mold (16), and a product removing arm (31) for taking out the molded product (35). The arm (31) starts to move
towards a space (S) between the molds (15, 16) while the movable mold (16) Is opened. During the movement of the arm (31),
the pin (19) begins advancing to eject the product (35). The arm (31) holds the ejected product (35) within the space (S). The pin

(19) Is then retracted. The arm (31) holding the product (35) starts to move away from within the space (S) by the time the pin
(19) completes the retracting operation.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




082544 Al

—

03

=

CA 02467432 2004-05-18

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date

(10) International Publication Number

9 October 2003 (09.10.2003) PCT WO 03/082544 A1
(51) International Patent Classification’: B29C 45/42 1-chome, Sayama-shi, Saitama 350-1392 (JP). OHIWA,

Fuyuki; c¢/o Honda Giken Kogyo Kabushiki Kaisha,
(21) International Application Number:  PCT/JP03/02785 Salluos Piaok, 1K1, Stnssysos. -chome, Seyns-s,

(22) International Filing Date: 10 March 2003 (10.03.2003)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

2002-096990 29 March 2002 (29.03.2002) JP

(71) Applicant: HONDA GIKEN KOGYO KABUSHIKI
KAISHA [JP/JP]; 1-1, Minami Aoyama 2-chome, Mi-
nato-ku, Tokyo 107-8556 (JP).

(72) Inventors: YUASA, Akihiro; c/o Honda Giken Kogyo
Kabushiki Kaisha, Saitama Plant, 10-1, Shinsayama

Saitama 350-1392 (JP).

(74) Agents: SHIMODA, Yo-ichiro et al.; Meisan Tameike
Building, 1-12, Akasaka 1-chome, Minato-ku, Tokyo 107-
0052 (JP).

(81) Designated States (national): CA, CN, GB, KR.

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: METHOD FOR OPERATING INJECTION MOLDING APPARATUS

16

/?4

7
2 )[75 }7

ulll B AV
HARWmE

18

J9
V4 21

\

3 23

(57) Abstract: There is provided a method for operating an injection molding apparatus (10) including a stationary mold (15), a
movable mold (16) for cooperating with the stationary mold (15) to produce a molded product (35), an ejector pin (19) mounted
within the movable mold (16), and a product removing arm (31) for taking out the molded product (35). The arm (31) starts to move
towards a space (S) between the molds (15, 16) while the movable mold (16) is opened. During the movement of the arm (31),
o the pin (19) begins advancing to eject the product (35). The arm (31) holds the ejected product (35) within the space (S). The pin
(19) is then retracted. The arm (31) holding the product (35) starts to move away from within the space (S) by the time the pin (19)

completes the retracting operation.
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DESCRIPTION

METHOD FOR OPERATING INJECTION MOLDING APPARATUS

TECHNICAL FIELD

The present invention relates generally to a method for
operating an injection molding apparatus, and in particular to
a method for taking a molded product out of a mold assembly of
the apparatus.

BACKGROUND ART

Fig. 8 hereof shows a conventional injection molding
apparatus 100. The apparatus 100 includes a mold assembly 101.
The mold assembly 101 has a stationary mold 102 and a movable mold
103. The apparatus 100 also includes an injection device 104 for
injecting resin into a cavity (not designated) jointly defined
by the molds 102, 103, and a removing device 105 for taking molded
products out of the mold assembly 101. The device 105 has a chuck
106 for holding the molded products. The 1injection molding
apparatus 100 1s operated as follows.

After the cavity is filled with the resin, the movable mold
103 moves back a distance S1 to thereby open the mold assembly
101. It is noted that the distance S1 is kept constant regardless
of any type of the mold assembly 101. With the mold assembly 101
in the opened position, the device 105 is lowered as shown by an
arrow A and then the chuck 106 is opened. The device 105 having

the chuck 106 opened 1s thereafter advanced or moved towards a

resin molded product 107, as shown by an arrow B. Subsequently,
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an ejector pin 108 provided in the mold 103 is caused to advance

Oor protrude to eject the product 107 into the opened chuck 106.
The chuck 106 is then closed to grasp the product 107.

Thepin 108 isretracted, and thereafter thedevice 105 having
the product 107 held in the chuck 106 is retracted or moved back
towards the stationary mold 102, as shown in Fig. 9. Finally, as
shownby anarrowC, thedevice 105 israisedtoitsoriginal position
as indicated by a double-dot-and-dash line.

The sequence of the above-described operation of the
apparatus 100 will be discussed using a time chart as shown in
Fig. 10.

The opening operation of the movable mold 103 is brought
to ON state at a time T1l, that is, the movable mold 103 starts
to move back. The opening operation of the mold 103 is brought
to OFF state at a time T2. In other words, the mold 103 finishes
the backward movement. At the time T2, the lowering operation of
the device 105 is brought to ON state. This means that the device
105 starts to be lowered. The lowering operation of the device
105 is brought to OFF state, that is, the former is completed at
a time T3. At the time T3, the opening operation of the chuck 106
1s brought to ON state. In this state, the chuck 106 starts to
open. The chuck 106 finishes its opening operation at a time T4.
Namely, the opening operation is brought to OFF state. At the time
T4, the advancing operation of the device 105 is placed in ON state.
That 1s, thedevice 105 starts to advance or move towards the product
107. The advancing operation of the device 105 is brought to OFF

state, or the former is terminated at a time T5. The ejector pin
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108 begins advancing or protruding at the time T5. That is, the

advancing operation of the pin 108 is brought to ON state. The
advancing operation of the pin 108 is placed in OFF state, or the
rormer is completed at a time T6. At the time T6, the closing

O operation of the chuck 106 is brought to ON state, namely, the
chuck 106 starts to close. The closing operation of the chuck 106

is placed in OFF state or completed at a time T7. The retracting
operation of the pin 108 is brought to ON state at the time T7.

In other words, the pin 108 starts to be retracted at the time

10 T7. Theretractingoperationof thepin 108 isterminatedor placed
in OFF state at a time T8. The device 105 begins moving back towards

the stationary mold 102 at the time T8 and completes the backward
movement at a time T9. Namely, the retracting operation of the
device 105 is brought to ON state at the time T8 and then to OFF

16 state at the time T9. Then, the device 105 starts to be raised
at the time T9. That is, the raising operation of the device 105

1s placed in ON state at the time T9. The raising operation of

the device 105 is completed, or brought to OFF state at a time
T10. Aperiodof time between the time T1 and the time T10 is required

20  to take the molded product 107 out of the mold assembly 101. Such
a period of time is hereinafter referred to as “removal cycle S0”.

The aforementioned respective operations are performed in sequence

for removal of the molded product 107 from the mold aésembly 101.
Using the thus arranged apparatus 100, the molded products

25 of good quality can be reliably manufactured. The molded products
canbe lessefficientlyremoved fromthemold assembly 101, however.

For removal of the products with improved efficiency, it may be
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suggested that the respective operations bemore quickly performed

to shorten the removal cycle SO0. The molded products removed by
such quick operations would be poor in quality, however. There
1s a need to shorten the removal cycle without having to perform
the respective operations quickly so as to take the molded products
out of the mold assembly with improved efficiency.

DISCLOSURE OF THE INVENTION

An object of the present invention 1s to provide a method
for operating an injection molding apparatus designed to take
molded products out therefrom in a shortened time.

According to one aspect of the present invention, there is
provided a method for operating an injection molding apparatus
including a stationary mold, a movable mold for producing a molded
product in cooperation with the stationary mold, an ejector pin
mounted within the movable mold, and a product removing arm for
taking the product out, the method comprising the steps of: moving
the movable mold towards an opened position with the product held
in intimate contact with the ejector pin; moving the product
removing arm towards a space defined between the stationary mold
and the movable mold before the movable mold reaches the opened
position; advancing the ejector pin to eject the product before
the product removing arm arrives in the space; grasping with the
product removing arm the product within the space; moving the
ejector pin towards a retracted position; and moving the product
removing arm out of the space before the ejector pin reaches the

retracted position.

The arm starts to move towards the space by the time the
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movable mold is moved to the opened position. In other words,

the movement of the arm can be commenced earlier.

During the movement of the arm, the product starts to be
ejected. This means that the forward movement of the ejector pin
can be commenced earlier.

The arm starts to move out of the space by the time the ejector
pin is moved to the retracted position. Namely, the movement of
the arm holding the product can be commenced earlier.

Those operations of the arm and the ejector pin makes it
possible to shorten a period of time required to take the product
out.

Preferably, the movable mold is moved to the opened position
by a distance set depending upon a size of the product.

The size of the product refers to an amount by which the
product is deepened in a direction transverse with respect to the
direction of movement of the arm. If the product i1is small in size,
the movable mold is opened a small distance. This makes 1t possible
for the movable mold to move to the opened position within a shorter
time. Moving the movable mold the small distance permits the arm
to start to move further earlier.

BRIEF DESCRIPTION OFO THE DRAWINGS

Fig. 1 is a schematic view showing an injection molding
apparatus having amold assembly in a closed position and a product
removing device in an uppermost position;

Fig. 2 1s analogous to Fig. 1 except that the mold assembly
is shifted towards an opened position and the product removing

device is lowered from the uppermost position;
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Fig. 3 is analogous to Fig. 2 except that the mold assembly

is in the opened position, the product removing device is further
lowered, an ejector pin of the mold assembly starts to advance,
and a chuck of the product removing device is in an opened position;

Fig. 4 is analogous toFig. 3 except that the product removing
device is in a lowermost position and the ejector pin is 1in an
advanced position toheject a molded product into the opened chuck;

Fig. 5 is analogous to Fig. 4 except that the chuck is closed
holding the molded product;

Fig. 6 is analogous toFig. 5 except that the product removing
device starts to be raised from the lowermost position towards
the uppermost position and the ejector pin is retracted;

Fig. 7 is a time chart showing a sequence of operation of
the injection molding apparatus for taking the molded product out
therefrom;

Fig. 8 is a schematic view showing a conventional injection
molding apparatus having a mold assembly in an opened position,
and a product removing device ready to be lowered;

Fig. 9 is similar to Fig. 8 except that the product removing
device starts to be raised holding a molded product; and

Fig. 10 is a time chart showing a sequence of operation of
the conventional injectionmolding apparatus for taking themolded
product out therefrom.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to Fig. 1, there is shown an injection molding

apparatus 10 includingan injectiondevice 11, aclampingmechanism

12, and a control device (not shown) for controlling the injection
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device 11 and the clamping mechanism 12. The clamping mechanism

12 has amold assembly 13 mounted therein. The apparatus 10 further

includes a product removing device 14 disposed above the clamping

mechanism 12. The device 14 1is vertically movable as will be
5 discussed later.

The mold assembly 13 includes a stationary mold 15 and a
movable mold 16 movable into and out of engagement with the
stationary mold 15. As will be described later in detail, the
movablemold 16 is movable in a substantially horizontal direction

10 transverse with respect to the direction of vertical movement of
the device 14. The movable mold 16 includes an ejecting means
17 having a cylinder 18 and an ejector pin 19. The cylinder 18
1smountedwithinthemovablemold16. Thepin l9 ismovablebetween
an advanced position and a retracted position through the cylinder

15 18, as will be discussed later. The mold 16 has a parting surface

21.

The clamping mechanism 12 has a stationary platen 23 having
tlie bars 24, 24 attached thereto, and a movable platen 25 slidably
mounted on the tie bars 24, 24. The movable platen 25 slides, as

20 shownbyvanarrowal, tomovethemovablemold 16 toaclosedposition.
Intheclosedposition, themovablemold 16 1s inclampingengagement
with the stationary mold 15 with a given pressure exerted thereon.
Themovable platen 25 also slides backwardly by adistance or amount
(hereinafter referred to as “opening amount”) Sm, as shown by an

20 arrow a2, toanopenposition as indicated by a double-dot-and-dash
line. This causes the movable mold 16 to move back to a retracted

position or an opened position. In the opened position, the mold
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16 1is out of clamping engagement with the mold 15.

The opening amount Sm is set depending upon the size L of
a molaed product 35 (see Fig. 2) the molds 15, 16 produce 1in
cooperationwith each other. More specifically, the opening amount
Sm by which the movable mold 16 is moved back 1s set such that
the product removing device 14 takes the molded product 35 out
from the clamping mechanism 12 or mold assembly 13 without
interfering with the parting surface 21 of the mold 15.

The size of the molded product 35, as used herein, refers
to an amount L by which the product 35 is deepened in a direction
transverse with respect to the direction of vertical movement of
the device 14. The amount L depends upon a configuration of the
product 35. It will be understood that an amount or distance by
which the movable mold 16 is moved to the opened position is set
depending upon the size of the product 35, as is the opening amount
SIN..

The product removing device 14 includes a product removing
arm 31 for taking the product 35 out from the clamping mechanism
12 or mold assembly 13, a chuck 32 mounted on the arm 31, and a
control device (not shown) for controlling the arm 31 and the chuck
32. Thedevice l4, orthearm3l asshown inFig. 1 is in anuppermost
or ready position located above the clamping mechanism 12 or mold
assembly 13.

Discussion will be made as to how the injection molding
apparatus 10 is operated in accordance with the present invention.

First, the mold assembly 13 having the movable mold 16 held

in the closed position is filled with resin. More specifically,
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resin material is melted or subjected to plastication using the

injection device 11. The device 11 then injects the thus melted
resin of a given amount into the mold assembly 13. The resin is
then held within the mold assembly 13 for a predetermined time

5 1nterval, afterwhichthemovablemold 16 starts tomoveback towards
the opened position, as shown by the arrow aZ2.

Turning to Fig. 2, the arm 31 starts to be lowered from the
uppermost position, as shown by an arrow a3, so that the former
enters a space S defined between the stationary mold 15 and the

10 movablemoldl6which isbeingmovedbacktowards the openedposition.
More specifically, by the time the movable platen 25 is opened
or moved the opening amount Sm, for example, when the same is moved
a distance or amount smaller than the amount Sm by a distance or
amount Ss, the arm 31 is moved downwardly to a position located

15 directly below the uppermost position and in the proximity of the
movable mold 16. It is to be understood that the arm 31 starts
tobe loweredbeforethemovablemold 16 rea‘ches theopenedposition.

Held i1n intimate contact with the movable mold 16 or the ejector
pin 19, the molded product 35 is moved away from the stationary
20 mold 15 along with the movable mold 16.

The backward movement of the movable mold 16 towards the
opened position and the loweringoperationof the arm 31 are carried
out 1n accordance with a certain time relation as will be described
wlith reference to Fig. 7, such that the arm 31 enters into the

256 space S without interfering with the mold 16 and the product 35.
In the illustrated embodiment, the arm 31 is designed to begin

entering into the space S after the movable mold 16 is retracted
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to thereby provide the space S.

As shown in Fig. 3, while the arm 31 moves downwardly, the
molded product 35 starts to be ejected. At this time, the movable
mold 16 1s 1n the retracted or openedposition. More specifically,
while the arm 31 is lowered, the chuck 32 commences and completes
its opening operation as shown by an arrow a4 and the cylinder
18 operates such that the ejector pin 19 starts to advance as shown
by an arrow a5. This causes the molded product 35 to move away
fromﬂ the surface 21 of the movable mold 16. In the i1llustrated
embodiment, the opening operation of the chuck 32 is terminated,
after which the pin 19 starts to advance.

As shown i1n Fig. 4, the arm 31 moves further downwardly and
reaches a lowermost position locatedwithin the space S. Thereafter,
the ejector pin 19 finishes advancing or protruding in a direction
of arrow a6 to thereby eject the product 35 away from the movable

mold 16.

As shown 1n Fig. 5, the arm 31 grasps the product 35 within
the space S. More specifically, the chuck 32 is closed to hold
the product 35 within the space S. Thereafter, the cylinder 18
operates in such a manner that the pin 19 starts to be retracted
as shown by an arrow a’/.

As shown in Fig. 6, while the pin 19 is retracted as shown
by the arrow a7, the arm 31 starts to be raised as shown by an
arrow a8. More specifically, the arm 31 moves vertically and
upwardly from within the space S or from the lowermost position
where the arm 31 has grasped the product 35. The arm 31 goes up

to the original ready or uppermost position (see Fig. 1) located
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directly above the lowermost position. Arrival of the arm 31 at

the ready position completes one removal of the product 35 from

the mold assembly 13. It is meant that the removal of the product

25 iscarriedoutonce. For further removal of anothermoldedproduct,
the movable mold 16 starts to move to the closed position and then

to the opened position in the aforementioned manner, after which

the respective operations of the arm 31, the chuck 32, and the

pin 19 are performed again in sequence as described hereinbefore.

It is noted that the arm 31 which has moved back to the ready position

1s brought to a given position where the product 35 i1s released

from the arm 31 for the purpose of subsequent process.

Description will be made with reference to a time chart of
Fig. 7 as to the foregoing operation of the injection molding
apparatus 10.

The mold assembly 13 starts to open at a time K1. That is,
at the time K1, the movable mold 16 starts to move back towards
the opened position. The opening operation of the mold assembly
13 1s placed i1in ON state at the time Kl. For a period of time from
the time K1 to a time K2, the mold assembly 13 keeps performing
the opening operation. The opening operation of the mold assembly
13 1s thus brought to OFF state or completed at the time K2. It
wlll be appreciatedthat themovablemold 16 1sintheopenedposition
at the time K2.

During the opening operation of the mold assembly 13, that
is, at a time H]l between the time K1 and the time K2, the arm 31
starts to be lowered from the uppermost position towards the

lowermost positionwithin the space S formed between the stationary
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mold 15 and the movable mold 16. This means that the lowering

operation of the arm 31 is brought to ON state at the time HI.
As will be discussed later in detail, the lowering operation of
the arm 31 1s brought to OFF state at a time H2.

During the lowering operation of the arm 31, that is, at
a time Cl, the opening operation of the chuck 32 is brought to
ON state. Inother words, the openingoperation of themold assembly
13 1s terminated, after which the chuck 32 starts to open at the
time Cl. At a time C2, the opening operation of the chuck 32 is
placed in OFF state or completed. Namely, the chuck 32 is in an
opened position at the time C2.

During the lowering operation of the arm 31, therefore, the
chuck 32 is brought from a closed position to the opened position.
With the chuck 32 in the opened position, the advancing operation
of the pin 19 i1is brought to ON state at a time P1l. In other words,
after the chuck 32 is opened, the ejector pin 19 starts to advance
or protrude at the time Pl. As can be seen from the time chart
of Fig. 7, the pin 19 begins advancing before the time H2 at which
the arm 31 reaches the lowermost position within the space S. The
advancing operation of the pin 19 is brought to OFF state at a
time P2. This means that the pin 19 finishes the advancingoperation
after the arm 31 reaches the lowermost position. At the time P2,
the pin 19 is in the advanced position to eject the product 35
into the opened chuck 32.

The chuck 32 starts to close at a time C3 substantially
concurrently with the completion of the advancing operation of

the pin 19. That is, the closing operation of the chuck 32 is



10

15

20

29

CA 02467432 2004-05-18

WO 03/082544 PCT/JP03/02785

- 13 -
brought to ON state at the time C3. The closing operation of the

chuck 32 is completed or placed in OFF state at a time C4 to thereby
grasp the molded product 35 within the space S.

The ejector pin 19 starts to be retracted at a time P3
substantially concurrently with the completion of the closing
operation of the chuck 32. In other words, the retractingoperation
of the pin 19 is brought to ON state at the time P3. Over a period
of time from the time P3 to a time P4, the pin 19 is moved from
the advanced position to the retracted position. The retracting
operation of the pin 19 is brought to OFF state at the time P4.

During the retracting operation of the pin 19, the raising
operation of the arm 31 is commenced or placed in ON state. More
specifically, the arm 31 starts to be raised at a time H3 between
the time P3 and the time P4. The raising 0peration of the arm 31
1s brought to OFF state or completed at a time H4. In other words,
the arm 31 reaches the uppermost position at the time H4. It is
to be noted that the arm 31 starts to be raised from the lowermost
position within the space S before the pin 19 reaches the retracted
position.

Taking the product 35 out of the mold assembly 13 requires
a period of time from the time K1 to the time H4. Namely, such
a period of time is “removal cycle” Sn similarly to the removal
cycle S0 as explained hereinbefore. The removal cycle Sn is shorter
than the removal cycle SO0 as described in relation to Fig. 10.

The product removing arm 31 of themachine 14 used in a method
for operating the injection molding apparatus 10 starts to be

lowered earlier than a product removing arm of the machine 105
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used in the conventional method as previouslydescribed inrelation

to Fig. 8 through Fig. 10. The chuck 32 starts and finishes the
opening operation within the period of time during which the arm
31 1s lowered. Within the same period of time, the ejector pin
19 starts to advance or protrude. This means that the pin 19 starts
to advance earlier than the pin 108 as shown in Fig. 8 and Fig.
0. Moreover, the arm31 of themachine 14 starts toberaised earlier
than the arm of the machine 105. This makes it possible to shorten
a period of time necessary to take the product out of the mold
assembly. Namely, the removal cycle 1s shortened.

The product removing arm 31 moves only vertically and
downwardly to grasp the molded product 35. 1In other words, unlike
the injection molding apparatus as found in Fig. 8 and Fig. 9,
the arm 31 need not advance towards or retreat from the product
35. Thus, the removal cycle Sn 1s shortened by a period of time
which would be otherwise required to move towards or away from
the molded product.

Depending upon the size of the product 35, the opening amount
Sm can be set to be small. This leads to a shortened period of
time between the time K1 and the K2 during which the mold assembly
13 is beingopened. Provision of the shortened periodof time allows
the arm 31 to start to be lowered before the time Hl. This results

1in further shortened removal cycle Sn.
The injection molding apparatus 10 including the product
removing machine 14 and the mold assembly 13 is only exemplary

one and may be arranged in a variety of other ways to serve the

aforementioned functions.



10

15

20

CA 02467432 2004-05-18

WO 03/082544 PCT/JP03/02785

- 15 -
The respective operations of the apparatus 10 may be

controlled in various ways. For example, the apparatus 10 may
1nclude sensors, timers, or the combination thereof for providing
information necessary to perform, or commence and complete the
individual operations as described above.
Industrial Applicability

The inventive method for operating the injection molding
apparatus involves the following three main steps of: (1) moving
the product removing arm towards the space defined between the
stationary mold and the movable mold during the movement of the
movable mold to the opened position; (2) advancing the ejector
pin to eject the product during the movement of the arm towards
the space; and (3) moving the arm out of the space during the
retraction of the ejector pin. Providing these three steps makes
1t possible to shorten a period of time required to remove the
molded product out. Moreox.rer, the amount by which the movable
arm 1s opened can be made small where the product is small in size.
Thus, the movement of the movable mold to the opened position
requires a shortened time. Accordingly, the armcan start to move
earlier. This leads to further shortened period of time required
to remove the molded product. The inventive method is thus useful

particularly in the field of injection molding.
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CLAIMS

1. Amethodforoperatinganinjectionmoldingapparatus including
a stationary mold, a movable mold for producing a molded product
5 1n cooperation with said stationary mold, an ejector pin mounted
within said movable mold, and a product removing arm for taking
the product out, the method comprising the steps of:
moving said movable mold towards an opened position with
the product held in intimate contact with said ejector pin;
10 moving said product removing arm towards a space defined
between said stationary mold and said movable mold before said
movable mold reaches the opened position;
advancing sald ejector pin to eject the product before said
product removing arm arrives 1n the space;
15 grasping with said product removing arm the product within
the space;
moving said ejector pin towards a retracted position; and
moving said product removing arm out of the space before
sald ejector pin reaches the retracted position.
20
2. Amethod foroperating the injectionmolding apparatus according
toclaiml, wherein saidmovablemold is moved to the opened position

by a distance set depending upon a size of the product.
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