._‘ w

Bogro8-0 32 05
-1-_¥ ' A FCRNING NETHCD OF A GLASS PRODUCT AND | TS DEVICE- tey =

.o o y . . Lo

, . Our Ref.: AA-722 (F93-36)

REPLACED SHEETS SG
U M Descri ription : paged ... to paged ..4......
. M'Clalm(s) : paged . 10 paged .Ze.....
E(Drawmg(s) : paged T paged .33
A Abstract : paged .¥.... to paged ..~.....

“ssetaunasisencecstsinaanpipasncnns

-1 -

A FORMING METHOD OF A GLASS PRODUCT AND ITS DEVICE

The present invention relates to a forming method of
a glass product such as a panel for a cathode ray tube
5 (CRT) wherein a lump of glass (gob) in a molten state is
dropped from an orifice (feeding port) to a female press—
mold which is pressed by a male press-mold (pluﬁger), and
its device, particularly.to a novel forming method of a
glass product and its.device with respect to a line
10 wherein the female press—-molds are successively set at a
gob féeding stage, the gbb is continuously fed and a
glass product is successively removed after subjecting
the gob to a press—forming step.
Conventionally, a method has normally been adopted in
, 15 case of press-forming a glass product such as a panel for
a CRT, wherein female press-molds are placed along a
periphery of a rotatable disk-like table, gob is
successively fed to the female press—molds placed on the
table by dropping the gob from an orifice provided above

20 the rotating table, the female press—-molds are
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The present invention relates to a form ng nethod of

as a panel for
nolten state is
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a cathode ray tube (CRT) wherein a lunp of glass (gob)

a gl ass product such

in a

dropped froman orifice (feeding port) to a female press-
mol d which is pressed by a male press-nold (plunger), and its device,
particularly to a novel form ng method of- @ —gl ass product and its device
with respect to a |line

stage S1 (@ in Figure 50) to which gob is continuously
fed by a gob feeding device G, the female press-molds M
which are set Qith respect to the gob feeding stage Sl
are transferred by every pitch™ (m), and at a stage
wherein the female press-m;ids M fed with the gob are
transferred to continuous press-forming stages S21 and
S22 (® and ® in Figure 563, the press—forming step is
simultaneously carried out by a press device P. Or,

there is a method (see Japanese Examined Patent

Publication No. 44648/1989), wherein as shown in Figure

51, the female press-molds M on a disk-like turn table T

are successively set with respect to gob feeding stages
S1Y and S12 (® and @ in Figure 51), the female press-
molds M which are set in the gob feeding stages S11 and
S12 are transferred by every two pitches (2 m), and at
the stage wherein the female press-molds M fed with the
gob are transferred to two contiguous press—-forming
stages S21 and S22 (® and @ in Figure 51), the press-
forming step is simultaneously carried out by the press
device P.

In the former type of device, although it is
certainly possible to accelerate the timing for feeding
the gob at the gob feeding stage Sl, the time from when

the gob touches the female press-mold M to when the

pressing step is started, differs between the respective

press—forming stages S21 and S22. Accordingly, the

moldabilities of glass products respectively molded by

Fhls Sheet Has Been Replaced

AMHRAY




wherein the fenmal e press-nolds are successively set at a gob feeding
stage, tthe gob is continuously fed and a glass product is successively
renoved after subjecting the gob to a press-formng step.
Conventionally, a method has nornmally been adopted in case of
press-form ng a glass product such as a-panel for a CRT, wherein fenale
press-nol ds are placed along a
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Further, in molding a glass product, it is necessary
to provide a dob feeding sfep, a press—forming step, a
glass product femoving step, a shell mold attaching step
which maintains a mold forming shape by engaging a shell
mold to a periphery of a bgétom mold in the press-forming
step, which is necessary for enabling the press—forming

step by the female press—moids M, and a shell mold

removing step for removing the shell mold from the bottom

'mold before removing the glass product which is necessary

for enabling the glass product removing step. Since the
female press—moids M are placed and transferred on the
turn table T, the above respective steps should be laid
out on a circular locus of the turn table T which is the
transfer locus of the female press—-molds M, the number of
the female press-molds M or the bottom molds placed on
the turn table T is uniquely determined by the size of
the turn table T, and it is difficult to arbitrarily
increase the number of the female press—-molds M or the
bottom molds in accordance with the necessity.

Therefore, the degrees of freedom in the Qesign of the
layout of the molding line of a glass product, and in the
alteration in the layout are considerably restricted.

It is an object'of the present invention to solve the
above technical problems and to provide a forming method
of a glass product and its device capable of promoting
the molding efficiency of a glass pfoduct, preferably

maintaining the uniformity of the molding quality of a
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periphery of a rotatable disk-like table, gob is successively fed to the
femal e prigss-nolds placed on the table by dropping the gob froman orifice

provi ded above

-~
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the rotating table, the femal e press-nolds are
...7—.

molds (M) after finishing the step of removing the press-
formed glass éroduct (GS) to the gob feeding stage (S1)
from each of the closed loop molding lines (Ll, L2); and

wherein, during the step of transferring one of the
female press-molds (M) fedhaith the'gob (GB) to the
press—-forming stage (S2) in a first one of the closed
loop molding lines (L1, L2;, the step of press—-forming
the gob (GB) is performed in a second one of the closed
loop molding lines (L1, L2).

In the drawings:

Figure 1 is an explanatory diagram showing a forming
method of a glass product and the éonstruction of its
device accordin§ to the present invention;

Figure 2 is an explanatory diagram showing the total
construction of an example of a molding device for a
panel of a CRT to which this invention is applied;

Figure 3 is an explanatory diagram showing the total
construction of a mold transferring system which is
employed in Examples;

Figure 4 is an explanatory diagram showing a support
structure of a swirl type transfer device employed in
Examples;

Figure 5(a) is an explanatory diagram showing a
relation among a female press-mold, a pallet and a
lifter, and Figure 5(b) is a diagram viewéd in the
direction of an arrow mark V in Figure 5(a);

Figure 6 is a plane view of a pallet employed in
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-2-. successively transfered to a press-form ng stage and a gl ass product

I's press-forned by pressing the gob by a plunger.

In such a form ng

met hod of a glass product, the female press-nolds are successively set at

a singke gob
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Figure 17 is a diagram of a shell mold holding hand
in Figure 16 viewed from the direction of an arrow mark

XVII;

Figure 18 is an explanatory diagram showing a glass

Ko

product removing device for a panel of a CRT employed in
Exampleé;

Figure 19 shows timing:Eharts indicating operational
states of a female press-mold distributing device, a
female press-mold returning'devicé and a pfess—forming
device in a molding device for a panel of a CRT employed
in Example 1;

Figure 20 éhows timing charts indicating operational
states of linear transfer devices, a cross transfer
device and a glass product removing device in a molding
device for a panel of a CRT employed in Example 1;

Figure 21 is a schematic diagram showing the motional
step (1) of a molding device for a panel of a CRT
employed in Example 1;

Figure 22 is a schematic diagram showing the motional
step (2) of a molding device for a panel of a CRT
employed in Example 1;

Figure 23 is a schematic diagram showing the motional
step (3) of a molding device for a panel of a CRT
employed in Example 1;

Figure 24 is a schematic diagram showing the motional
step (4) of a molding device for a panel of a CRT

employed in Example 1; ——
_\
This Sheet

g~



feeding stage, the gob is continuously fed, the female press-nolds fed
with the gob are successively transferred to the press-forning stage and
the press-formng step'is performed. Accordingly, the timng for feeding
the gob® is normally determ ned inevitably by a sumof a pressing tinme and
a transfer time (index time) which is requilded for transferring the female
press-nold froma gob feeding -

states of linear transfer devices, a cross transfer
device and a glass product removing device in a molding
device for a panel of a CRT employed in Example 2;

Figure 34 is a schematic dfagram showing the motional

5 step (1) of a moldihg device for a panel of a CRT in
Example 2;

Figure 35 is a schemat;c diagram showing the motional
step (2) of a molding device for a panel of a CRT in
Example 2;

10 Figure 36 is a schematic diagram showing the motional
step (3) of a molding device for a panel of a CRT in
Example 2;

Figure 37 is a schematic diagram showing the motional
step (4) of a molding device for a panel of a CRT in

15 Example 2;

Figure 38 is a schematic diagram showing the motional
step (5) of a molding device for a panel of a CRT in
Example 2;

Figure 39lis a schematic diagram showing the motional

20 step (6) of a molding device for a panel of a CRT in
Example 2;

Figure 40 is a schematic diagram showing the motional
step (7) of a molding device for a panel of a CRT in
Example 2;

25 Figure 41 is a schematic diagram showing the motional
step (B) of a molding device for a panel of a CRT in
Example 2;

—_—
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stage to the press-formng stage. For instance, when the pressing tinmeis
approxi maiely 3 seconds and the index tine is approximtely 2 seconds, the
timngs of feeding the gob are at intervals of approximtely 5 seconds,
and thRerefore, the nolding rate of a glass product is restricted to
approxi mately 12 pieces per ninute. TherdfBore, there has been a request
for further pronoting : :

Figure 51 is an explanatory diagram showing another

example of a conventional molding method of a glass
product. .
As a device invention for fealizing the
5 aforementioned method inveﬁiion, as shown in Figure 1, an

invented forming device of a glass product includes, as a
prerequisite, a mold trénsf%ring system 1 for
transferring female press—-molds M to respective'
processing stages of S1, S2 and S4, a gob feeding means 2

10 for suécessively feeding gob GB to the female press-molds
M transferred to a gob feeding stage S1 at predetermined
time intervals, a press-forming means 3 for press—-forming
the gob GB in the female press-mold M at a time point
wherein the female préss—mold M fed with the gob GB is

15 transferred to a press—-forming stage S2, and a glass
product removing means 5 for removing a glass product GS
from the female press—-mold M which has been press—formed,
at a glass product removing stage S4. A plurality (for
instance, twoj of the press—forming stages S2 are

20 provided surrounding around the single gob feeding stage
1. The mold transfering system 1 is provided along a
plurality (for instance, two sets) of closed loop molding
lines L1 and L2 which include the product removing stages
S4 corresponding to the respective press—forming stages

25 S2. The mold transfering system 1 comprises a §emale
press—mold distributing means for successively

distributing the female press-molds M fed with the gob GB

''''' i
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the nol ding efficiency of a glass product. As a conventional nol ding
met hod of’ a gl ass product wherein the nolding efficiency of a glass
product is pronoted in response to the request, there is a nethod
(Japarrese Exam ned Patent Publication No. 23421/1989), wherein, for

i nstance, as shown in Figure 50, femal e~ PpPess-nolds Mon a disk-1ike turn
table T are

method invention includes, as a prerequisite, a gob
feéding step of feeding the gob GB at predetermined time
intervals, aftéf successively setting the female press-—
molds M each consisting of the“bottom mold MB and the

5 shell mold MS that is enga;;d with a periphery of the
bottom mode MB, a press—-forming step of press—-forming the
gob GB after'éuccessively gransferring the female press-
molds M fed with the gob GB to the press—forming stage
S2, a shell mold removing step for removing the shell

10 mold MS from the female press-mold M at a shell mold
removing stage S3 after finishing the press-forming step,
a glass product removing step for removing the glass
product GS from the bottom mold MB finished with the
shell mold removing step, at the glass product removing

15 stage S4, and a shell mold engaging step of engaging the
shell mold MS to the bottom mold MB finished with the
glass product removing step, at a shell mold engaging
stage S5, before the female press-mold M is set at the
gob feeding stage S1. A pair of the press-forming stages

20 S2 are provided interposing the single gob feeding stage
Sl. Two sets of the closed loop molding lines Ll and L2
are provided wherein a series of steps comprising the
press—forming sfep, the shell mold removing step, the
glass product removing step and the shell mold engaging

25 step, are independently performed. The female press-
molds M fed with the gob in the gob feeding step, are

alternately transferred to the press-forming stages 52 in

J———

e
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succe55|vely set with respect to a single gob feeding

-3-
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removing the glass product GS from the bottom mold MB
that is removéd of the shell mold MS, at the glass
product remdvirg stage S4, and a shell mold engaging
means 6 for engaging the shell mold MS to the bottom mold
MB that is removed of the ;iass product GS, at the shell
mold engaging stage S5, before setting the female press-
mold to the gob feeding st;ge Sl. The mold transferring
system 1 is provided along two sets of the closed loop
molding lines Ll and L2 each of which is provided with
the shell mold removing stage S3, the glass product
removing stage S4 and the shell mold engaging stage S5,
corresponding to the respective press—-forming stage S2.
The mold transferring system 1 comprises the female
press-mold distributing means 11 for distributing the
female press-molds M alternately to a pair of the press¥

forming stages S2 at the gob feeding stage S1, the female

press-mold returning means 12 for returning the female

,press~mblds M each consisting of the bottom mold MB and

the shell mold MS that has been engaged with the bottom
mold MB at the shell mold engaging stage, to the gob
feeding stage Sl alternately from the respective closed
loop molding lines Ll and L2, in corporation .with the
female press—-mold distributing means 11, the first mold
transferring means 13 for transferring the female press-
molds M or the bottom molds MB which are set in the
press—~forming stage S2 and later stages in the closed

loop forming line L1, the second mold transferring means
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stage S1 [err] in Figure 50) to which gob is continuously

fed by a gob

feeding device G the female press-nolds M which are set wth respect to
the gob feeding stage S1 are transferred by every pitch (m, and at a

stage. “wherein the female press-nolds Mfed with the gob are transferred
to continuous press-formng stages S21 and9 S22 [err] and [err] in Figure

50),

the press-formng step is
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impairing it, which is, for instance, a means for vacuum-
transferring the glass product GS, and the like.

Further, the désigns of the shell mold removing means 4
and the shell mold engaging medns 6 may pertinently be
altered, so far as they cég-achieve their functions
individually. However, in view of achieving the
simplification of the deviée, it is preferable to design
a means which is provided with the functions of both the
shell mold removing means 4 and the shell mold engaging
means 6. Further, it is preferable to providé a stage of
exchanging the shell mold MS and the bottom mold MB, in
consideration of the durability the female press-mold.

The glass product GS in this invention includes glass
product which is manufactured by the press-forming
operation, such as a panel or a funnel for a CRT, a glass
table wear such as a dish and a cup, a g;ass vase,
various glass bottles, or glass block. The invented
method and device are widely applicable in press-forming
the various kinds of glass products.

Further, the closed loop molding lines Ll and L2 can
adopt various shapes such as a ring shape, a rectangular
shape, a shape having linear portions and curved
portions, and the closed loop molding line can flexibly
constructed in accordance with the shape of a space in a
facility.

Further, as the female press—mold distributing means

Been Replaced
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simul taneously carried out by a press device P. O, there is a nethod (see
Japanese Exam ned Patent Publication No. 44648/ 1989), wherein as shown in
Figure 51, the female press-nolds Mon a disk-like turn table T are
succeSS|ver set with respect to gob feeding stages S11 and S12 [err] and
[err] in Figure 51), the female press- Tmdds Mwhich are set in the gob
feedi ng stages S11 and

female press-mold distributing means which employs a pair
of the transfér members each of which independently
distributes thé female press-molds M to each of the
closed loop molding lines L1 and LZ.

5 Further, the female pr:;s-mold returning means 12
returns the female press-molds M in corporation with the
distributing operation of €he female press-molds M by the
female press-mold distributing means 1. A new female
press-mold M is returned to the gob feeding stage S1 from

10 one of the closed loop molding lines L1 and L2, during or
after the distributing operation of the female press-—
molds M by the female press—mold'distributing means 11.

In this case, in view of promoting the processing
efficiency of the female press-mold returning means 12,

15 it is preferable to design the female press-mold
returning means 12 such that two of the female press—mold
returning means 12 are provided to the respective closed
loop molding lines Ll and L2 to minimize a time loss in
joining the female press-molds, or such that the female

20 press-mold M from one closed loop molding line is
returned to the gob feeding stage S1 during the
distributing operation of the female press-mold M to the
press—forming stage S2 in the other closed loop molding
line. As a specific embodiment of the latter design, a

25 pushing guide mechanism as the female press-mold
returning means 12 is installed on a transfer member as

the female press-mold distributing means 11, whereby,

i
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S12 are transferred by every two pitches (2 nm), and at the stage wherein
the femal-e press-molds Mfed with the gob are transferred to two
contiguous press-formng stages S21 and S22 [err] and [err] in Figure 51),
the préss- formng step is sinultaneously carried out by the press device
P. In the former type of device, artﬁéugh it is

distributing step, and performs the press-forming
operation by the press—-forming means 3.
In this caée, the mold transfer controlling means 15

controls to drive the mold transferring means 13 and 14

5 in corporation with the stg; of distributing the female
press-molds M by the female press-mold disfributing means
1l. As an embodiment of the driving control, all the
mold transferring means 13 of the closed loop molding
line to which the female press-mold M has been

10 distributed, for instance, Ll, may be moved pitch, and
the transfer operation of the mold transferring means 14
of the other closed loop molding line, for instance, L2,
may be stopped. Or, the respective mold transferring
means 13 and 14 may partially be moved pitch by pitch in

15 corporation with the step of distributing the female
press—-molds, and the respective mold transferring means
13 and 14 may temporarily stopped with respect to
portions wherein the processings at the processing stages
are necessary.

20 The applicants have already proposed prior arts
‘wherein a glass product such as a panel for a CRT is
manufactured by linearly transferring female press-molds
between independent steps.

A prior art 1 (Japanese Unexamined Patent Publication

25 No. 271927/1990), discloses that two press-forming
devices are provided interposing one gob feeding device.

However, a method and its specific means for distributing

—_—
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certainly possible to accelerate the timng for feeding the gob at the gob
feedi ng stiage S1, the tinme fromwhen the gob touches the femal e press-nold
Mto when the pressing step is started, differs between the respective
press-form ng stages S21 and S22. Accordlngly, the noldabilities of glass
products respectively nol ded by

successively setting female press-molds to a gob
feeding stage{
feeding gos (GB) to the female press-molds (M) at the
gob feeding stage at predetermfned'intervals;
5 successively transferr;;g the female press—molds (M)
fed with the gob to a press—forming stage;
press—forming the gob into a glass product at the
press—forming stage; and
removing the press-formed glass product at a glass
10 product removing stage;
wherein a pair of the press—-forming stages are
provided surrounding the gob feeding stage;
wherein a pair of closed loop molding lines are
provided each of which independently performs a series of
15 steps including the steps of press—-forming the gob and
removing the press—formed glass product;
wherein a female press—-mold returning means is
provided for alternately returning empty female press-
molds finished with the step of removing the press—formed
20 glass product to the gob feeding stage from the pair of
the closed loop molding lines;
wherein a dummy transferring step is provided between
the step of transferring the female press-mold fed with
the gob to the press—forming stage of a first one of the
25 closed loop molding lines and the step of transferring
the female press-mold fed with the gob to the press-

forming stage of a second one of the closed loop molding
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-4- the press stages S21 and S22 are different with each other, which is
apt to deteriorate the uniformty of the quality of the glass product.
On the.pther hand, even in case of the latter type of
- 27 -
wherein a pair of closed loop molding lines each
independently.performing a series of steps including a
step of the préss¥forming and a step of removing the
glass product, and a female pre€ss-mold distributing means
5 for transferring the femalg:press-molds which are empty
after finishing the glass product removing step from the
pair of the closed loop moi%ing lines alternately to the
press—-forming stages and alternately distributing the
female press—-molds to the press—-forming means, are

10 provided; and

wherein a control device for selectively transferring
the female press-molds whose number is smaller than a
total number of processing stages of the press-forming
stage and later stages at least By two or more.

15 These forming method and forming device further
enhance the degrees of freedom in the forming device and
the forming method of the aforementioned present
invention, which is, for instance, suitable for
manufacturing a large-size glass product.

20 In the forming device and the forming method of a
glass product of the aforementioned present invention, a
time interval from the moment of dropping the gob to the
female press—-mold to when the press—formed glass product
is removed, is inevitably determined by the interval for

25 feeding the gob and the number of the processing stages

from the gob feeding stage to the glass product removing

stage. —
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device, although it is certainly possible to accelerate the timng for

f eedi ng fhe gob, by the plurality of the gob feeding stages S11 and S12,
the gob which is fed'to the fermale press-nolds at the respective gob
feedi-ng stages Sl and S12 are dropped fromdifferent orifices.
Accordingly, a variation is apt to cause dhherently in the size of the
gob, the noldabilities of the gl ass

quality of the glass per se (segregation of bubbles or
foreign compoﬁents contained in glass, etc.).
When the feeding amount of the glass matrix from the

melting furnace in case of molding a glass product having

Ko

5 the gob weight twice as much as that in the former
example, the-interval of feeding gob is doubled to 12
seconds and the time from t%e gob-feeding to the glass
-product—removing is approximately 130 seconds.
Therefore, the temperature of the glass product at the

10 glass product removing Stage is too low which is apt to
cause cracks. |

Similarly, a time required for circulating the shell
mold on the device is also prolonged, and a leaving heat
quantity of the shell mold by the natural radiation is

15 larger than a receiving heat quantity thereof.
Therefore, the temperature of the shell mold undergoes a
change at a lower level. Accordingly, cracks are apt to
cause on the contact face between the glass at a high
temperature and the shell mold at a low temperature.

20 To solve the above technical problem, the capacity of
the melting furnace of glass is incréased (normally the
capacity is determined by the size of the melting
furnace), or the layout of the forming device of a glass
product is changed, and the number of the processing

25 stages from the gob-feeding to the glass product removing
is reduced, thereby controlling the time interval from

the gob-feeding to the glass product removing to a

—_—
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products rgespectively nolded by the press-form ng stages S21 and S22
differ to*each other by the variation, and. the uniformty of the quality
of the glass product is apt to deteriorate. . Further, in both the
former- and the latter type of devices, heat is radiated fromthe femal e
press-nolds M when the gob is fed to the f&n@ile press-molds M The

press-molds and the state of the female bress—mold-
distributing means 1l restore to the same arrangement and
the same state:

Further, a function is add#d to the forming device of

5 a glas product realizing-tﬁ; forming method wherein only
predetermined female preésfmoids can selectively be
transferred at the reépective mold transferring steps, by
providing the mold-transfer controlling means 15 whereby
the mold transferring means 13 and 14 are controlled to

10 drive in corporation with the step of distributing the
female press-molds M by the feméle press—mold
distributing means 11, the transferring of the female
press—-mold M from the press—formihg sfage S2, at least in
the step of distributing the female press-molds M, by the

15 mold transferring means of the closgd loop molding line
to which the female press-mold M hés been distributed in
the preceding distributing step, is stopped, and the
press—forming'is performed by the press-forming means 3.

First, an explanation will be given of the basic

20 operation of a forming device of a glass product
according to the present invention.

In Figure 1, in the mold transferring system 1, a
plurality, for instance, a pair of the press-forming
stages S2 are provided surrounding around the single gob

25 feeding stage S1, élong a plurality, for instance, a pair
of the closed loop molding line L1 and L2, which include

the glass product removing stages S4 corresponding to the

\
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femal e press-nolds Mare placed in the vicinity of the outer periphery of
the turn-table T along its peripheral direction. Therefore, the rate of
heat radiation from the female press-nolds Mis apt to be nonuniformin
the tadial direction of the turn table T__Accordingly, the therm
distortion of the female press-nold MiS 3Aofiuniformin the radial
direction of the turn table T,

having a pair of the closed loop molding lines L1 and L2.

The mold transferring system 1 is provided with a
pair of_press-fbrming stages S2 interposing the single
gob feeding stage S1l, and is provided along a pair of the

5 closed loop molding lines L1 and L2 in each of which the
shell mold removing stage S3, the glass product removing
stage S4 and the shell moldfengaging stage S5 are
provided in correspondence'with the press—-forming stage
S2. As shown in Figure 1, the respective means 11

10 through 15 composing the mold transferring system 1
operate as follows.

The female press—-mold distributing means 11
alternately distributes the female press—-molds M fed with
the gob in the gob feeding stage S1 to the pair of the

15 press—forming stéges S§2. Further, the female pfess—mold
returning means 12 alternately returns the female press-
molds M each of which consisting of.the bo&tom mold MB
and the shell mold MS that has been engaged with the
periphery of the bottom mold MB in the shell mold

20 engaging stage S5, to the gob feeding stage Sl1 from the
respective closed loop mdlding lines L1 and L2.

Further, the first mold transferring means 13
transfers the female press-molds M or the bottom molds MB
which are set in the press—forming stage S2 and later

25 stages in the closed loop molding line L1, and the second
mold transferring means 14 transfers the female press-
molds M or the bottom molds MB which are set in the

I
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and t he disnensions of the glass product are apt to be deviated in the
radial dirtection of the turn table T.

3 1 OCT 1998
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_35_.

performed. Accordingly, the timing of feeding the gob at

the gob feeding stage Sl can substantially be determined

by considering'only the press-forming time at the press-

forming stage S2, without considering the index time of

the female press-mold M to the press—-forming stage S2.

For instance, in case wherein the press—forming time
is approximately 3 seconds and the index time is
approximately 2 seconds, the molding efficiency of 60/3
= 20 per minute in the present invention is provided, in
contrast to the molding efficiency of the conventional
technology of {60/(3+2)} = 12/minute.

Further, it is also possible that the mold transfer
controlling means 15 controls to drive the first and
second mold transferring means 13 and 14 in cooperation
with the step.of distributing the female press-molds M by
the female press-mold distributing means 11, whereby only
portions of the female press-molds M or the bottom molds
MB which are selected by the mold transfer controlling
means 15, are transferred in the respective transfer
steps, and the one cycle is composed by the reciprocating
steps of the female-press—mold distributing means 11, the
number of which is an odd number not less than 3.

For instance, in case of controlling to perform one
cycle by 3 times of the reciprocating steps in one closed
loop molding line, the stop time at the processing stages
can be selected stepwisely by 1 through 3 reciprocating

steps. Further, the range of selection in the number of

e
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Further, in molding a glass product, it is necessary to provide a gob
feeding step, a press-formng step, a gl ass product renoving step, a
shel | .mol d attaching step  which nmaintains a nold form ng shape by
engagi‘ng a shell nold to a periphery of a bottomnold in the
press-form ng step, which is necessary 3br~enabling the press-fornming
step by the female press-nolds M and a shell nold

(A-side and B-side in the Example) of the respective
processing stages of STO0 through ST16 and ST18 through
ST22, are provided in closed loops.

In this Example, ST0 desigrates a press—forming stage

b

5 wherein a press—forming operation is performed with
_ respect to the gob in the female press-mold M, STl and
ST2, air forming stages whé}ein the press-mold panel is
shaped in a form along the female press-mold M by blowing
air, ST3, a shell mold removing stage wherein the shell
10 mold MS is removed from the female press—mold M, ST4
through ST9, cooling stages wherein the press-formed
panel is naturally cooled in the bottom mold MB which is.
removed of the shell mold MS, ST1O0, a cross transfer
stage wherein the bottom mold MB in the cooling stage of
15 ST9 is transferred in the right'angle direction, ST1ll, a
panel removing stage wherein the panel in the bottom mold
MB is automatically removed, ST12, a panel removing stage
wherein the panel is manually removed in starting the
operation, ST13, a shell mold engaging stage wherein the
20 shell mold MS is engaged with the bottom mold MB which is
finished with the removing of the panel, ST14, a mold
return waiting stage wherein the female press-mold M
temporarily waits before returning the female press-mold
M to the gob feeding stage ST17, ST15, a mold returning
25 stage wherein the female press-mold M is returned to the
gob feeding stage ST17, ST16, a dummy stage wherein a

pusher 133, mentioned later, waits, ST18, a shell mold
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removing step for renoving the shell nold fromthe bottom nold before
removing t-he glass product which is necessary for enabling the gfass
product renoving step. Since the femal e. press-nolds M are placed and
transferred on-the turn table T, the above respective steps should be

| ai d out on a circular locus of the turn3Bable T which is the transfer

| ocus of the fenale press-nolds M the nunber of
cooling stage ST9 and among the cross transfer stages

ST10 through the mold waiting stages ST14, on the A-side
and a B-side linear transverse device.33 which linearly
transfers the female press-molds M or the bottom molds MB
5 among the air forming stajg-STl through the cooling stage
ST9 and among the cross transfer stages ST10 through the
mold waiting stage ST14, og the B-side.
Further, a press—forming device 34 (see Figure 12) is
installed at the press-forming stage STd. A shell mold
10 removing and engaging device 35 (see Figure 16) is
installed between the shell mold removing stage ST3 and
the shell mold engaging stage ST13. A panel removing
device 36 (see Figure 18) is installed at the panel

removing stage ST11.

15 Female press-mold

In this example, the female press-mold M comprises
the bottom mold MB having a recess along the
configuration of a panel which is an object of press-
forming and the shell mold MS which attachablly and

20 . detachably engages with a peripheral portion of the
bottom mold MB and restrains the gob which is press-—
formed in the press-forming operation, from overflo;ing
from the bottom mold MB, as particularly shown by Figures
5(a) and 5(b).

25 Further, the bottom mold MB is fixed on a pallet 50,
and the female press-mold M or the bottom mold MB is

transferred by the mold transferring system 30 integrally
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the fenal e press-nolds Mor the bottom nolds placed on the turn table T
I's uni qguely determ ned by the size of the turn table T, and it is
difficult to arbitrarily i ncrease the nunber of the fenmale press-nolds M
or the.* bottomnolds in accordance with the necessity. Therefore, the
degrees of freedomin the design of the - KMdyeut of the nolding line of a
gl ass product, and in the

outermost peripheral ﬁosition of the swirl table 10l1. A
pair of positioning inner pins 113 are installed on both
sides of the oéen end of the cut-in slit 105 which is
placed at the innermost periphéral position;

5 These positioning oute;-plns 111 and 112 and
positioning inner pins 113 are vertically movably
supported by vertical movi;g lifters 114 which are fixed
to the swirl table 101 and each of which is composed of
an air cylinder and the like (having the vertical stroke

10 of approximately 25 mm in this example), as shown in
Pigures 5 through 7, which engage with positioning holes
51 that are opened for the female press-mold on the both
sides of the pallet 50 M in the width direction.
As shown in Figure 4, in the movable anvil 120
15 employed in this example, the support column 121 is fiéed
to a vertical lifter 122 such as an air cylinder or the
like (having the vertical stroke of approximately 25 mm
in this example), and is slidably guided along a support
column 123 through a guide slider 124 to prevent falling-
.20 down of the vertical posture of the support column 121.
As shown in Figure 8, a pair of pushing guide
mechanisms 130 are installed on the swirl table 101,
which returns a new female press-mold M transferred to
the mold returning stage ST15 to the gob feeding stage
25 ST17.
In the pushing guide mechanism 130 of this example, a

pair of guide rails 131 (see Figure 9) are laid along the

e
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alteration in the layout are considerably restricted. It is an object
of the pkesent invention to solve the above technical problens and to
provide a formng nethod of a glass product and its device capabl e of
pronmoting the nolding efficiency of a glass product, preferably

mai ntaining the uniformity of the nolding43uality of a

numeral 148 designates a position binding slide mechanism
which binds.and slides the pusher supporting plate 147

along the pushing direction of the pusher 133, and 149, a
slit opened at swirl table 101 “in correspondence with the

5 moving stroke of the link arm 146.

Press—-forming device

As shown in Figure 12, “in the press~forming device
34, the press mounting table 201 is provided on a fixed
base 202 through a column 203 supperting a vertical
10 motion of a hydraulic cylinder or the like, and the
plunger 210 is provided above and corresponding to the
press mounting table 201 through a vertical moving
mechanism, not shown.

Linear transfer device

15 As shown in Figures 3, 13(a), 13(b) and 14, the
linear transferring devices 32 and 33 employed in this
example, each comprises an outer linear transfer device
301 which transfers the female press-mold M or the bottom
mold MB from the air forming stage ST1 to the cooling

20 stage ST9, an inner linear transfer device 302 which
transfers the female press-mold M or the bottom mold MB
from the cross transfer stage ST10 to the mold return
waiting stage ST14, and a cross transfer device 303 which
cross—transfers the bottom molds MB from the cooling

25 stage ST9 to the cross-transferring stage ST10.

In this example, in the outer linear transfer device

301, a pair of travelling beams 313 which are extended in
.
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_ gla§s product, and considerably inproving the degrees of freedom
in the design of the layout and in the alteration

-
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travelling beam 313, the positioning pins 317 engage with
the positioniﬁg holes 51 of the pailéts 50 by lifting by
the lifters 315, the pallets 50 are separated from the
fixed anvil 316, the travellind beams 313 travel in this
state, the female press—moiés M or the bottom molds MB
placed on the fixed anvil 316 at the respective
processing stages ST are transferred to the succeeding
processing stages ST, under this state, the positioning
pins 317 are lowered by lowering by the lifters 318,
firstly, the pallets 50 are placed on the fixed anvil
316, the positioning pins 317 are detached from the
positioning holes of the péllets 50, and thereafter, the
travelliné beams 313 'are retracted to their initial
position. 1In this way, it is possible to select the
female press-mold M or the bottom mold MB that is
transferred in a certain transfer step, and to
individually determine the stop time at the respective
processing stages ST.

Further, the inner linear transfer device 302 is
different from the outer linear transfer device 301 in
its pitch between the respective processing stages ST and
the transfer direction of the mold. However, the inner
linear transfer device 302 is basically provided with
components similar to those in the outer linear transfer
device 301 except the layout of the crank drive mechanism
314. The components of the inner linear transfer device

302 which are similar to those in the outer linear
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of the layout in a nolding line of a glass product. According to an

aspect of .the present invention, there is provided, a form ng nethod of a
gl ass product conprising the steps of: successively setting femal e
press-nblds (M to a gob feedi ng stage (S1); feeding gob (GB) to the
femal e press-nolds (M at the - 47 -

the guide bar 401, further, a shell mold removing unit
403 moves forﬁardly and backwardly between the shell mold
engaging stage ST3 and the shell mold exchanging and

removing stage 18, and a shell mold fitting unit 404 is

5 forwardly and backwardly moves between the shell mold
engaging stage ST13 and the shell mold exchanging and
fitting stage STI9. i}

In this example, in the shell mold attaching and

detaching unit 402, a movable shoe 411 which slides along

10 the guide bars 401 is provided, a guide support 412 is
provided to the movable shoe 411 which extends
downwardly, a vertically moving arm 413 is slidably
attached along the guide supporf 412 which can vertically
move by the driving force of an air cylinder 414, and a

15 shell mold holding hand 415 is attached to the distal end
of the vertically moving arm 413. Further, as shown in
Figure 17, in the shell mold holding hand 415 in this
example, a pair of movable hand members 418 are slidably
attached to a hand mainbody 416 that is fixed to the

20 vertical moving arm 413 through sliders 417, the pair of
movable hand members 418 are pertinently opened or closed
in the approaching and departing direction by a ball
screw mechanism 419 or the like, and the shell mold
holding hand 415 is attached to or detached from the

25 shell moid MS.

Accordingly, in this shell mold attaching and

detaching unit 402, the forward and backward movement of

T ————
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gob feeding stage (S1) at predeterm ned intervals; successi vely
transferring the female press-nolds (M fed with the gob (GB) to a
press-form ng stage (S2); press-formng the gob (GB) into a glass

product” ( GS)

at the press-formng stage (S2); and renovi ng the

press-formed gl ass product (GS) at a prodift= renoving stage (S4);

10

15

20

25

504 and the vacuum suction and release motion of the
vacuum chuck 505 corporate with each other, and the
panels GS are élternately.remcved at the panel removing
stage ST1l, by the vacuum suction of the pair of the
vacuum chucks 505.. After 3;e of the vacuum chucks 505
contacts the glass product (GS), it is lifted, swirled by
the swirl motor 503 by 180‘Hegrees, and lowered onto é
conveyor, not shown. The other one of the vacuum chucks
505 successively performs the above operation.

Operation of the molding device of a panel

The panel forming device according to this example is
controlled by a controller, not shown, in accordance with
the operational timings in Figures 19 and 20.

In Figure 19, A gob at shear cut timing chart
designates a timing wherein the gob is fed to the A-side,
and B gob, a timing wherein the gob is fed to the B-side.

Further, with respect to the swirl table timing
chart, a rise to right designate a swirl to the right
direction, and a fall to left, a swirl to the left
direction. Further, the up-and-down motions of the
respective outer pins 11l and 112 and the inner pins 113
on the A-side and B-side, are shown by UP and DN.

Further, in the plunger A and the plunger B timing
charts, the up—and-down movements of the plungers 210 at
the press—forming stages STO on the A-side and the B-
side, are shown by UP and DN.

Further, the female press-mold loading timing chart
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wherein a.plurality of closed |loop nolding Iines (L1, L2) on which the
femal e press-nolds (M nove substantially linearly are provided each of
which lines (L1, L2) independently perforns a series of steps including the
steps-of press-formng the gob (GB) and renoving the press-forned gl ass
product (GS), along with the step of succ@dsively transferring the female
press-nolds (M fed with the gob (GB) in the step of feeding the gob (GB)

to the press- the A-side and B-side .transfer pins 338 by UP and DN.
Further, éhe timing charts of A (B)-side T/0 swirl
indicate the séirl movements of the swirl motor 503 of
the panel removing device 36, the timing charts of A (B)-
5 side T/0 up and down indicé;e the up-and-down movement of
the vertically moving cylinder 504 by UP and DN, and the
timing charts of A (B)—sidé-T/O vacuum indicate the
vacuum suction and release motion of the vacuum chuck
505. PFurther, in the fiming charts of A (B)-side T/0 up
10 and down and the A (B)-side T/0 vacuum, the dotted lines
designate the operation state on the counter side of the
pair of vacuum chucks 505 for reference.
Figures 21 through 30 schematically show the
operational states of the device in steps of No. 1
15 through No. 10 in the timing charts of Figures 19 and 20.
The O mark at the press—forming stage STO0 indicates the
press—forming is being performed.
According to these schematical diagrams, it is shown
| that in the step of transferring the female press-mold M
20 to the press—-forming stage ST0 on the A-side, the press-
forming is performed at the press—forming stage ST0 on
the B-side, and at the same time, the next female press-
mold M placed at the mold returning stage ST15 on the B-

side is set to the gob feeding stage ST17.

25 Variational example

Figure 31 shows a variational example of the swirl

transfer device 31 employed in Example 1.
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-7- molds (M after finishing the step of renoving the press- forned
gl ass product (GS) to the gob feeding stage (S1) fromeach of the cl osed
loop nolding lines (L1, L2); and

10

15

20

25

-.-53...

side, and B gob, the timing wherein the gob is fed to the
B-side.

Further, with respect. to the timing chart of the
swirl table, rise to the right“-designates right swirl,
and fall to the left, 1eft“;w1rl. In the timing charts
of the outer pins 111 and 112 and inner pins 113 on the
A-side and B-side, the up—éhd—down movements are shown by
UP and DN. Further, in the timing charts of plungers A
and B, the up-and-down movements of the plungers at the
press-forming stages STO on the A—éide and the B-side are
shown by UP and DN.

Further, in the chart of the female press-mold
loading, the movement locus of the pusher in returning
the female press-mold M from the mold returning stages
ST15 on the A-side and B-side to the gob feeding stage
ST17 is shown, and the movements of the pusher pins and
the movable anvils on the A-side and the B-side are shown
by the timing éharts of 15A pusher pin, a 15A movable
anvil, 15B pusher pin and 15B movable anvil, wherein the
up—and-down movements are shown by UP and DN.

Further, in Figure 33, the timing charts of the swirl
table, the outer pins and the inner pins on the A-side
and the B-side are the same as in Figure 32. The timing
charts of A-side and B-side S/T travelling show the
forward and backward movements of the shell mold engaging
and removing devices 35 on the A-side and the B-side.

The timing charts of A-side and B-side S/T up and down
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wherein, during the step of transferring one of the female press-nmolds (M
fed wwth the gob (&) to the press-formng stage (S2) in a first one of
the closed loop nolding lines (L1, L2), the step of press-formng the gob
(GB) i-s perfornmed in a second one of the closed | oop nolding lines (L1,
L2). In the draw ngs: 5

Further, the number of the female press—molds M is halved
wherein the number is reduced.compared with that-in the
case of Example.l by 8 pieces, and it is understood that
the female press-molds M are selectively transferred in

5 one transfer step. ”

As stated above, according to the invention described
in the aspects of the preseﬁt invehtion corresponding to
Claims 1, 3, 5 or 6, the following basic effect is
achieved.

10 Firstly, the feeding of gob is performed by a single
gob feeding stage as a prerequisite, and the female
press—-molds fed with the gob are successively distributed
to a plurality of press—forming stages, in the step
wherein the female press-mold is distributed to a press-

15 forming stage, the press—forming is performed with
respect to the gob in the female press-mold which is sét
in the other press-forming stage. Therefore, it is

'poSsible to set the timing for feeding the gob, by only
considering the press—forming time in the press—-forming

20 stage, without considering the distributing time of the
female press—-mold, and further, it is possible to
maintain constant the time from the timing of feeding the
gob to the time of starting the press-forming.

Accordingly, it is possible to promote the molding

25 efficiency of a glass product by accelerating the timing
for feeding the gob, while excellently maintaining the

uniformity of the basic quality of the glass product.
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Figure 1 is an explanatory diagramshowing a formng nethod of a glass
product and the construction of its device according to the present

i nvention;

Figure 2 is an explanatory diagram showi ng the tota

construction of an exanpl e of a molding device for a panel of a CRT to
which this invention is applied; Fig® 8 is an explanatory diagram
showi ng the tota
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respective processing stages can arbitrarily be
determined,"aﬁd the alternation of the transfer locﬁs of
the female preéstold or the bottom mold, or the
enlarging of the respective prdcessing stages can be
coped with simply by the cg;nge of layout such as in a
walking beam. Accordingly, there is no considerable
restrictions of the layout:és in the conventional disk-
like turn table system, wherein the respective processing
stages are laid out along a circular locus on the turn
table, and the number of the female press-—molds or the
bottom molds which are set on the turn table is uniquely
determined by the size of the turn table, and the degrees
of freedom in the design of the layout of the molding
line of a glass product and the alternation of the layout
can considerably be improved.

Particularly, according to the aspect of the
invention with regard to Claim 5 or Claim 6, the above
specific effect can certainly be achieved in a type of

device wherein the female press-mold consists of the

~ bottom mold and the shell mold which is engaged with and

removed from the periphery of the bottom mold, and in
view of coﬂstructing a system having two sets of molding
line, also considering attaching and detaching of the
shell mold.

Further, according to the aspect of the invention
with regard to Claim 2 or Claim 4, the female press-mold

from one molding line is returned to the gob feeding
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construction of a nmold transferring systemwhich is enployed in Exanples;
Figure 4 ts an explanatory diagram showi ng a support structure of a swrl
type transfer device enployed in Exanples; Figure 5(a) is an

expl amat ory di agram showing a relation aqg;g a femal e press-nold, a pallet
and a = -

with regard to Claim 7, the feméle press-molds set at the
gob feeding. stage are alternately swirled to a pair of
press—forming étage by the swirl transfer member as the
female press-mold distributing-means. Accordingly, -in

5 case wherein two routes ofﬁ;losed loop molding lines are
arranged on both sides of the gob feeding stage, the
space for distributing the female press—molds can be
saved, and the two routes 6f closed loop molding lines
can efficiently be installed.

10 Further, according to the aspect of the invention
with regard to Claim 8, a female press-mold distributing
means is adopted which comprises a pair of transfer
members each of which transfers the female press-molds
sets at the gob feeding stage to one of the pair of

15 press—-forming stages. Accordingly, it is possible to
operate only one of the molding lines in case wherein the
male press-mold of the press—forming means at the other
molding line is exchanged, or in case wherein the mold
transferring system of the other molding line is

20 malfunctioned thereby further promoting the molding
function in molding a glass product.

According to the aspect of the invention with regard
to Claims 10 and 11, firstly, a dummy reciprocating
transfer step or steps are provided between the transfer

25 step wherein the female press-mold fed with the gob is
transferred to the press-forming stage of one molding

line, and the transfer step wherein the female press-mold

—_—
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lifter, and Figure 5(b) is a diagramviewed in the direction of an arrow

-in .
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mark V in Figure 5(a); Figure 6 is a plane view of a pallet enployed

_61._

while excellently maintaining the quality of the glass
matrix in casé wherein glass products having different
gob weights aré molded, since the feeding amount of the
glass matrix from the melting furnace of glass can be
maintained constant by adoﬁging the above construction.
Thirdly, the range of selecting of time wherein the
female press-molds or the bottom molds are stopped at the
respective processiné stage, is widened, while the gob
feéding interval is determined such that the feeding
amount of glass matrix is maintained constant.
Accordingly, a heat cycle can be determined wherein the
temperature of the glass product or the mold is suitable
for molding. On the other hand, the time chart for
transferring the bottom mold and the shell mold at timing
can be determined, whereby such a heat cycle can be
formed. Accordingly, it is possible to mold a glass
product while excellently maintained the quality in the

appearance of the glass product and in the dimensional

accuracy.

Further, the degree of freedom in setting the time
chart for transferring is enhanced, and the two routes of
closed loop molding line are installed with.respect to a
single gob feeding stage. Accordingly, it is possible to
further promote the molding function of a glass product
wherein glass prqduct having different gob weights can

simultaneously be molded at the respective molding lines.
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Figure 8 is an explanatory diagram sh L ne
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wherein, during the step of transferring one of the
female press-molds (M) fed with the gob (GB) to the
press—forming Qrage (S2) in a first one of the closed
loop molding lines (L1, L2), the step of press-forming
the gob (GB) is performed fﬁ a second one of the clésed
loop molding lines (L1, L2).

2. The method of forming a glass product according to
Claim 1, wherein, during the step of returning one of the
female press-molds (M) ro the gob feeding stage (Sl1) from
the first one of the closed loop molding lines (L1, L2),
the step of transferring one of the press-molds (M) from
the gob feeding stage (S1) to the press—forming stage
(S2) is performed in the second one of the closed loop
molding lines (L1, L2).

3. A forming device of a glass product comprising:

. a mold transferring system (1) for transferring
female press-molds (M) to respective processing stages
(S1, s2, S4);

a gob feeding means (2) for successively feeding the
female press-molds (M) transferred to a gob feeding stage
(S1) with gob (GB) at predetermined intervals;

a press—forming means (3) for press—-forming the gob
(GB) in the female-press mold (M) at a time point wherein
the female press-mold (M) fed with the gob (GB) is
transferred to a press-forming stage (S2); and

a glass product removing means (5) for removing a

glass product (GS) from the female press-mold (M) at a
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Figure 9 i.s a diagramviewed in the direction of I X in ELguLe_g;______~____

Figure 10 is a diagramviewed in the direction of X in Fiﬁire 9;

Figure 11 is a diagramviewed in the direction of X in |1 "Wmm""ml”m

Figure 12 is an explanatory diagran1shomﬁn% a press-
. - 65 - € LM

mold distributing means (l1l) whereby at least
t?ansferring of the female press-mold (M) from the press-
forming stage (52) by one of the mold transferring means
(13, 14) of one of the closed Yoop molding lines (L1, L2)
5 to which the female press—ﬂgld (M) has been distributed
at a preceding step of distributing the female press-
molds is stopped and the pf%ss-forming by the press-
forming means is performed.
4., The forming device of a glass product according to
10 Claim 3, wherein the female press-mold returning means
(12) is attached to the female press—-mold distributing
means (1l) such that the female press-mold returning
means (12) moves in a direction different from a moving
direction of the female press-mold distributing means
15 (11) whereby a first one of the female press-molds (M)
returns to the gob feeding stage (S1) from a first one of
the closed loop molding lines (L1, L2) when a second one
of the female press-molds from a second one of the closed
loop molding lines (L1, L2) is being distributed to the
20 press—forming stage (S2).
5. A forming method of a glass product comprising the
steps of:
successively setting female press-molds (M) each
comprising a bottom mold (MB) and a shell mold (MS)
25 engaged with a periphery of the bottom mold (MB) to a gob
feeding stage (Sl1); .
feeding gob (GB) to the female—mgigiﬂiﬂlfég_;he gob

——————
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form ng device enpl oyed in Exanple; Figure 13(a) is an explanatory

di agram showing a ‘front view of an outer linear trans '
respect to processing stages of ST2 through ST9 and STHmIEmm“mZMHH“l
Figure™13b is an explanatory diagramof a_ _front view of ah i'nnér I°i néar
transfer device with respect to proce55|ﬁ§ Stages of ST10 through ST13 and

step of engaging the shell molds (MS) tq the gob feeding
stage (S1) from the respective closed loop molding lines
(L1, L2); and
wherein, during the step of transferring one of the

5 female press-molds (M)'fedﬁaith ﬁhe gob (GB) in a first
one of the closed loop molding lines (L1, L2) to the
press—-forming stage (S2), the step of press—forming the
gob (GB) is performed in a second one of the closed loop
molding lines (Ll, L2).

10 6. A forming device.of a glass product comprising:

a mold transferring system (1) for transferring step
by step.female press—-molds (M) each comprising a bottom
mold (MB) and a shell mold (MS) engaged with a periphery
of the bottom mold (MB) or the bottom molds (MB) to

15 respective processing stages (Sl through S5);

a gob feeding means (2) for successively feeding gob
(GB) to the female press-molds (M) transferred to a gob
feeding stage (S1) at predetermined intervals;

a press—forming means (3) for press—forming the gob

20 (GB) in the female press-mold (M) into a glass product
(GS) at a time point wherein the female press-—mold (M)
fed with the gob (GB) is transferred to a press—forming
stage (S2);

a shell mold removing means (4) for removing the

25 shell mold (MS) from the female press-mold (M) at a shell
mold removing stage (S3);

a glass product removing means (5) for removing the
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ST22; .Figure 14 is a sectional diagramtaken along the line X V-XIV

I n Figure-*13;

Figure 15 is an expl anatory diagraqlghgang_a_e#es&———

transfer device enployed in Exanples; Figure 16 is
engaglng and renoving device enployed in Exanpl es;
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distributing means (11);

a first mold transferring means (13) for transferring
the female preés-molds (M) or the bottom molds (MB) set
in the press—-forming stage (S2y and at later stages-in a
first closed loop molding i&ne (L1);

a second mold transferring means (14) for
transferring the female préss—ﬁolds (M) or the bottom
molds (MB) set in the press—forming stage (S2) and at
later stages in a second closed loop molding line (L2);
and

a mold transfer controlling means (15) for
controlling to drive the first and the second mold
transferring means (13, 14) cooperating with a step of
distributing the female press—-molds (M) by the female
press—mold distributing means (11) whereby at least
transferring of the female press-mold from the press-
forming stage (S2) of the first or the second mold
transferring means (13, 14) of one of the closed loop
molding lines (L1, L2) on a side to which the female
press mold (M) has not been distributed in the step of
distributing the female press-molds (M) is stopped and
the press-forming by the press-forming means is
performed.

7. The forming device of a glass prodﬁct according to
Claim 6, wherein the female press-mold distributing means
(11) is comprising a swirling transfer member which

swirls in an angqular range between the gob feeding stage
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viewed fromthe direction of an arrow mark

Figure 17 is a diagramof a shell nold holding hand in Figure 16
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press-forming the gob into a glass product at the
press-forming.s;age; and

removing the press-formed glass product at a glass

product removing stage;

wherein a pair of the.;;ess—forming stages are
provided surrounding the gob feeding stage;-

wherein a pair of closgd loop molding lines are
provided each of which independently performs a series of
steps including the step$ of press-forming the gob and
removing the press—formed glass product;

wherein a female press-mold returning means is
brovided for alternately returning empty female press-
molds finished with the step of removing the press—-formed
giass product to the gob feeding stage from the pair of
the closed loop molding lines;

wherein a dummy transferring step is provided between
the step of transferring the female press-mold fed with
the gob to the press-forming stage of a first one of the
closed loop molding lines and thé step of transferring
the female press-mold fed with the gob to the press-
forming stage of a second one_of the closed loop molding
lines; and

wherein in said dummy transferring step, the female
press-mold transferring means is reciprocated by n (which
is an integer not less than 1) times without transferring
the empty female press-molds, the step of press-forming

is performed and the female press-molds whose number is

“his Sheet Has Been Reﬂlaced 1
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XVI I ; . Figure 18 is an explanatory di agram show ng a g+ass——p¢gducL____q_

shows timng charts indicating operational states of a fe

renovi ng device for a panel of a CRT enployed in Exanple l’ ﬂE ﬁlrre 19
-t

di stri-buting device, a female press-nol d returning device

press-form ng
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female press-molds to the press—forming means, are
provided; and

wherein a éontrol device for selectively transferring
the female press-molds whose number is smaller than a
total number of processingrgtages of the press-forming
stage and later stages at least by two or more.
12. A forming method of a dﬁass product comprising the
steps of:

successively setting female press-molds (M) to a gob
feeding stage (S1);

feeding gob (GB) to the female pregs-molds {M) at the
gob feeding stage (Sl) at predetermined.intervals;

successively transferring the female press—moids (M)
fed with the gob (GB) to a press—forming stage (S2);

press—-forming the gob (GB) into a glass product (GS)
at the press-forming stage;

removing the press—-formed glass product (GS) at a
product removing stage (S4); and

successively returning the female press—-molds (M) to
the gob feeding stage (S1);

wherein the above series of steps except the step of

feeding gob (GB) to the female press-mold (M), are
carried out in each of a plurality of closed loop molding
lines (L1, L2);

wherein a plurality of the press—-forming stages (S2)
in the closed loop molding lines (L1, L2) are provided

surrounding the gob feeding stage (Sl); and
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device in a nolding device for a panel of a CRT enpl oy
Fi gure 20*shows timng charts indicating operational states of |line

transfer devices, a cross transfer device and a glass ptlm“H ull HIII |
device in a nDIdlng device for a panel of a CRT enpl oye

Figure 21 is a schematic di agram show ng t/#e noti ona

wherein a plurality of the press—forming stages (S2) are

provided to, surround the gob feeding stage (S1) and which

include a plurélity of the glass product removing stages

(S4) corresponding to the plurdlity of the press-~forming
5 stages (S2); _ ”

said mold transferring system (1) comprising:

a female préss-mo}d digfributing means (1l1) for
successively distributing the female press-molds (M) fed
with the gob (GB) in the gob feeding stage (Sl1) to the

10 plurality of press-forming stages (S52);

a female press-mold returning means (12) for
successively returning the female press-molds (M) to the
gob feeding stage (S1) from the plurality of closed loop
molding lines (L1, L2) in cooperation with the female

15 press—mold distributing means;

a plurality of mold transferring means (13, 14) for
transferring the female préss—molds (M) set in the
plurality of the press stages (S2) and later stages in
the plurality of closed loop molding lines (L1, L2); and

20 a mold transfer controlling means (15) for
controlling to drive the plurality of mold transferring
means (13, 14) in cooperation with the step of
distributing the female press-molds by the female press-
mold distributing means (11) whereby at least

25 transferring of the female press—mold (M) from the press-—
forming stage (S2) by one of the mold transferring means

(13, 14) of one of the closed loop molding lines (L1, L2)

e
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step (1) of a nolding device for a panel of .a CRT enployeﬂﬁﬁTﬂSﬂﬂnﬁﬂrﬂr————~

Figure 22+ s a schematic diagram show ng the noti onal step

nol di ng device for a panel of a CRT enployed in Exanple 1; lmlmguw ﬂ!f”"'
is a sefiematic di agram show ng the nDtlonaI step (3) of a noldin

for a panel of a CRT 77 -

feeding stage (Sl) from the respective closed loop
molding lines (L1, L2);

wherein a éair of the press—-forming stages'(sz) are
provided interposing the gob féeding stage (S1);

5 wherein a pair of the g&osed loop molding lines (L1,
L2) are provided each of which independently performs the
above series of steps exceﬁf the step of feeding the gob
(GB) to the female-molds (M); and

wherein, during the step of transferring one of the

10 female press-molds (M) fed with the gob (GB) in a first
one .of the closed loop molding lines (L1, L2) to the
press—forming stage (S2), the step of press-forming the
gob (GB) is performed in a second one of the closed loop
molding line (L1, L2).

15 15. A forming device of a glass product comprising:

(1) a gob feeding means (2) for successively feeding
gob (GB) to female press—-molds (M) transferred to a gob
feeding stage (Sl) at predetermined intervals; and

(2) a pair of closed loop molding lines (L1, L2)

20 further comprising: |

(a) a press—forming means (3) for press—forming
the gob (GB) in the female press-mold (M) into a glass
product (GS) at a time point wherein the female press-
mold (M) fed with the gob (GB) is transferred to a press-

25 forming stage (s2), a pair of said press-forming stages
(S2) surrounding the gob feeding stage (Sl);

(b) a shell mold removing means (4) for removing

is Sheet Has Been Replaced 1
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enpl oyed i n Exanple 1; Figure 24 is a schematic diagram show ng the
‘step (4) of a nolding device for a panel of a CRT—enptoyed—n

not i onal
Exanmpl e 1;
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periphery of the bottom mold (MB) at the shell mold

engaging stage (S5) to the gob feeding stage (S1)
alternately from the respective closed loop molding lines

(L1, L2) cooperating with the female press-mold

=

distributing means (11);

a first mold transferring means (13) for transferring
the female press-molds (M)’br the bottom molds (MB) set
in the press-forming stage (S2) and at later stages in a
first closed loop molding line (L1);

a second mold transferring means (14) for
transferring the female pfess—molds (M) or the bottom
molds (MB) set in the press-forming stage (S2) .and at
later stages in a second closed loop molding line (L2);
and

a mold transfer controlling means (15) for
controlling to drive the first and the second mold
transferring means (13, 14) cooperating with a step of
distributing the female press-molds (M) by the female
press—-mold distfibuting means (ll) whereby at least
transferring of the female press-mold from the press-
forming stage (S2) of the first or the second mold
transferring means (13,.14) of one of the closed loop
molding lines (L1, L2) on a side to which the female
press mold (M) has not been distributed in the step of
distributing the female press-molds (M) is stopped and

the press—-forming by the press-forming means is

performed.
*his Sheet Has Been Re[ilaced T




-10- Figure 25 is a schematic di agram showi ng the notional step (5)
-of a mol ding device for a panel of a CRT enployed in Exanple 1;

Figure 26 is a schematic dlagran1shomnng the notional step (6) of a
nol di ng device for a panel of a CRT 81

ABSTRACT
A forming method of a glass product comprising the
steps of succeésively setting female press-molds (M) to a
gob feeding stage (Sl); feeding gob (GB) to the female
5 press-molds (M) at the gob:}eeding stage (S1) at

predetermined intervals; successively transferring the
femaie-press-molds (M) fed with the gob (GB) to a press-
forming stage (S2); press—forming the'gob (GB) into a
glass product (GS) at the press—forming stage (S2); and

10 removing the press—-formed glass product (GS) at a product
removing stage (S4); wherein a plurality of the press-
forming stages (S2) are provided surrounding the gob
feeding stage (Sl1); wherein a plurality of closed loop
molding lines (L1, L2) are provided each of which

15 independently performs a series of steps including the
steps of press—forming the gob (GB) and removing the
press—-formed glass product (GS), along with the step of
successively transferring the female press-molds (M) fed
with the gob (GB) in the step of feeding the gob (GB) to

20 the press—-forming stage (S2) in each of the closed loop
molding lines (L1, L2), and the step of successively
returning the female préss—molds (M) after finishing the
step of removing the press-formed glass product (GS) to
the gob feeding stage (S1) from each of the closed loop

25 molding lines (L1, L2); and wherein, during the step of
transferring one of the female press-molds (M) fed with
the gob (GB) to the press—-forming stage (S2) in a first

. :
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enpl oyed in Exanple 1; Figure 27 i s a-sechematit di:agr am show ng t he
notional step (7) of a nolding device.ﬁ§§1é§§§i5=ié§§_i:RT enpl oyed in

Exampl e 1;

Figure 28 is a schenati|c dragrafi Show rg |t he notional step

(8) of a nolding device for a panel of g 160p/199&d |i r| Exanple 1
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A FORMING METHOD OF A GLASS PRODUCT AND ITS DEVICE

The present invention relateé.to a forming method of
a glass product such as a panel for a cathode ray tube
(CRT) wherein a lump of glass (gob) in a molten state is
dropped from an orifice (feeding port) to a female press-—
mold ‘which is pressed by a male press-mold (plunger), and
its device, particularly.to a novel forming method of a
glass product and its device with respect to a line
wherein the female press-molds are successively set at a
gob féeding stage; the gob is continuously fed and a
glass product is successively removed after subjecting
the gob to a press—forming step. |

Conventionally, a method has normally been adopted in
case of press-forming a glass product such as a panel for
a CRT, wherein female press—-molds are placed along a
périphery of a rotatablé disk-like table, gob is
successively fed to the female press—molds placed on the
table by dropping the gob from an orifice provided above

the rotating table, the female press-molds are. yw v

; “This Sheet Has Been Replaced
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~ Figure 29 is a schematic diagram showi ng the RERLALE épx..iﬁiT of a

.nmol di ng device for a panel of a CRT enployed jn Exanple T Fi gure 30
is a schematic diagram show ng the notional sftep AMOQCPf9ag gl di ng devi ce
for a panel of a CRT enployed in Exanple 1; Figure 31 i9 dn
expl anat ory di agram showi ng a

-2 -

successively transfered to a press-forming stage and a
glass product is press-formed by pressing the gob by a
plunger. _

In such a forming method of a glass product, the
female press-molds are successively set at a single gob
feeding stage, the gob is continuously fed, the female
press-molds fed with the gob are successively transferred
to the press—forming stage and the press—~forming step is
performed. Accordiﬁgly, the timing for feeding the gob
is normally determined inevitably by a sum of a pressing
time and a transfer time (index time) which is required
for transferring the female press—mold from a gob feeding
stage to'the.press—forming stage. For instance, when the
pressing time is approximate;y 3 seconds and the index
‘time is approximately 2 seconds, the timings of feeding
the gob are at intervals of approximately 5 seconds, and
therefofe, the molding rate of a glass product is
restrié;ed to approximately 12 pieces per minute.
Therefore, there has been a request for further promoting
the molding efficiency of_a glass product.

As a conventional molding method of a glass produqt
wherein the molding efficiency of a glass product is
promoted in response to the request, there is a method
(Japanese Examined Patent Publication No. 23421/1989),
wherein, for instance, as shéwn in Figure 50, female
press~molds M on a disk-like turn table T are

successively set with respect to a single gob feeding

This Sheet Has Been Re
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variational exanple of a female press-nold distributing device enployed in
Exanpl e 1; Figure 32 shows timing charts indi cajRpgf ETWREOQ?*F
states of a fenmale press-nold distributing device, a b”u1v'£’ Td
returning device and a press-fornming device in a mo d n% ?S%ICE for
panel of a CRT enployed in Exanple 2; T 1996
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stage S1 (O in Figure 50) to which gob is continuously
fed by a gob feeding device G, the ‘female press-molds M
which are set with respect to the gob feeding stage Sl
are transferred by every pitch (m), and at a stage
wherein the female press-molds M fed with the gob are
transferred to continuous press—forming stages S21 and
22 (® and ® in Figure 50), the press—forming step is
simultaneously carried out by a press device P. Or,
there is a method (see Japanese Examined Patent
Publication No. 44648/1989), wherein as shown in Figure
51, the female press-molds M on a disk-like turn table T
are successively set with respect to gob feeding stages
S1) and s12 (©® and @ in Figure 51), the female press-
molds M which are set in the gob feeding stages S11 and
S12 are transferred by every two pitchés (2 m), and at
the stage wherein the female press-molds M fed with the
gob are transferred to two contiguous press—-forming
stages S21 and S22 (® and @ in Figure 51), the press-
forming step is simultaneously carried out by'the press
device P.
in the former type of device, although it is
certainly possible to accelerate the timing for feéding
. the gob at the gob fe;ding stage S1, the time from when
the gob touches the female press-mold M to when the
pressing step is started, differs between the respective
press—forming stages S21 and S22. Accordingly, the

moldabilities of glass products respectlvely molded by

]aced
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the press stages S21 and 522 are differeﬁt with each
other, which is apt to deteriorate the uniformity of the
quality of the glass product.

On the other hand, even in case of the latter type of
device, although it is certainly possible to accelerate
the timing for feeding the gob, by the plurality of the
gob feeding stages S11 and S12, the gob which is fed to
the female press-molds at the respective gob feeding
stages S1l1 and S12 are dropped from different orifices.
Accordingly, a variafion is apt to cause inherently in
the size of the gob, the moldabilities of the glass
products respectively molded by the press-forming stages
S21 and S22 differ to each other by the variation, and
the uniformity of the quality of the glass product is apt

" to deteriorate.

Further, in both the former and the latter type .of
devices, heat is radiated from the female press-molds M
when the gob is fed to the female press-molds M. The.
female press-molds M are placed in the vicinity of the
outer periphery of the turn table T along its peripheral
direction. Therefore, the rate of .heat radiation from
the female press-molds M is apt to be nonuniform in the
radial direction of the turn table T. Accordingly, the
thermal distortion of the -female press-mold M is
nonuniform in the radiél direction of the turn table T,
and the dimensions of the glass product are apt to be

deviated in the radial direction of the turn table T.
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states of linear transfer devices, a cross transfer degvi
product renmoving device in a nolding device for a pandl of1q(§ﬁﬂ1
i n Exanmpl e 2; Figure 34 is a schematic diagran1shcmﬁng the nmo |onc

step (1) of a nolding device for a panel of a CRT in Bxanpte—2
Figure 35 is a schematic diagram show ng the notiona
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Further, in molding a glass product, it is necessary
to provide a dob feeding step, a press—forming step, a
glass product éemoving step, a shell mold attaching step
which maintains a mold forming shape by engaging a shell
mold to a periphery of a b;;tom mold in the press-forming
step, which is necessary for enabling the press—forming
step by the female press—méids M, and a shell mold
removing step for removing the shell_mold from the boftom
mold before removing the glass product which is necessary
for enabling the glass product removing step. Since the
female press-molds M are placed and transferred on the
turn table T, the above respective steps should be laid
out on a circular locus of the turn table T which is the
transfer locus of the female press—molds M, the number of
the female press—-molds M or the bottom molds placed on
the turn table T is uniquely determined by the size of
the turn table T, and it is difficult to arbitrarily
increase the number of the female press—-molds M or the
bottom molds in accordance with the necessity.

Therefore, the degrees of freedom in the 4esign of the
layout of the molding line of a glass product, and in the
alteration in the layout are considerably restricted.

It is an object of the present invention to solve the
above technical problems and to provide. a forming method
of a glass product and its device capable of promoting
the molding efficiency of a.glass product, preferably

maintaining the uniformity of the molding quality of a
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step (2) of a nolding device for a panel of a CRT in INTA I
Figure 36 is a schematic di agram show ng the notiona Eggie’iLQ)I'f (i T

nol di ng device for a panel of a CRT in Exanple 2; ?ﬁ $‘é% i sf a
schemati c diagram showi ng the notional step (4) of & d&9f fior
panel of a CRT in _ 6 -
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glass product; and considerably improving the degrees of
freedom in the design of the layout and in the alteration
of the layout-in a mdldiqg line pf a glass product.

According to an aspect of the present invention,
there is provided, a forming method of a glass product
comprising the steps of:

successively setting female press-molds (M) to a gob

- feeding stage (Sl);

feeding gob (GB) to the female press-molds (M) at the
gob feeding stage (S1) at predetermined intervals;

successively transferring the female press-molds (M)
fed with the gob (GB) to a press—forming stage (S2);

press—forming the gob (GB) intb a glass product (GS)
at the press-fofming stage (S2); and

removing the press—-formed gla;s product (GS) at a

- product removing stage (54);

wherein a plurality of the press—-forming stages (S2)
are provided surrounding the'gob feeding stage (Sl1);

wherein a plﬁrality of closed loop molding lines (L1,
L2) are provided each of which independently performs a
series of steps including the steps of press—-forming the
gob (GB) and removing the press—formed glass product
(GS), along with the step of successively transferring
the female press-molds (M) fed with the gob (GB) in the
step of feeding the gob (GB) to the press—-forming stage
(52) in each of the closed loop molding lines (L1, L2),

and the step of successively returning the female press-
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Exanpl e 2;

Figure 38 is a 3¢ g; fgﬂ]Sho -Ae—t-he n“;inna step
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(5) of a nDIdlng device for a pa -
is a schematic di agram show ng t ep (6) a nuldlng devijce
of a CRT in Exanple 110CT 1996

for a panel
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molds (M) afterﬁfinishing the step of removing the press-
formed glass ﬁroduct (GS) to the gob feeding stage (S1)
from each of the closed loop molding lines (Ll, L2); and

ﬁherein, during the step of transferring one of the
female press—-molds (M) fed with the gob (GB) to the
press-forming stage (S2) in a first one of the closed
loop molding lines (L1, L2), the step of press—forming
the gob (GB) is performed in a second one of the closed
loop molding lines (L1, L2).

In the drawings:

Figure 1 is an explanatory diagram showing a forming
method of a glass product and the construction of its
device accordiné to the present invention;

Figure 2 is an explanatory diagram showing the total
construction of an example of a molding device for a
panel of a CRT to which this invention is applied;

Figure 3 is an explanatory diagram showing the total
construction of a mold transferring system which is
employed in Examples;

Figure 4 ;s an explanatory diagram showing a support
structure of a swirl type transfer device employed in
Examples;

Figure 5(a) is an explanatory diagram showing a
relation among a.female bress—mold, a pallet and a
lifter, and Figure 5(b) is a diagram viewed in the
direction of an arrow mark V in Figure S(a);

Figure 6 is a plane view of a pallet employed in



Figure 40 is a schematic di agram showi ng the nDt|0n¢RPP§Ang§7),$ e
nol ding device for a panel of a CRT in Exanple 2; Ergt-e—44- o S )
schemati ¢ di agram showi ng the notional step (8) of |a nulqtﬁﬁ.%ﬁ%lce for
panel of a CRT in Exanple 2;

- 8 -

Examples; _

Figure 7 is a perspective view of a lifter employed
in Examples;

Figure 8 is an explanatory diagram showing the
outliné of a pushing guide mechanism employed in
Examples;

Figure 9 is a diagram viewéd in the direction of IX
in Fiqure 8;

Figure 10 is a'diagram viewed in the direction of X
in Figure 9;

Figuré'll is a diagram viewed in the direction of XI
in Figure lq;

Figure 12 is an explanatory diagram showing a press-
forming device employed in Example;

Figure. 13(a) is an explanatory diagram showing a
front view of an outer linear trahsfer device with

. respect to processing stages of ST2 through ST9 and ST20
and ST21l, and Figure 13b is an explanatory diagram of a
front view of an inner linear transfer device with
respect to proCeséing stages of ST10 through ST13 and
ST22;

Figure 14 is a sectional diagram taken along the line
XIV-XIV in Figure 13;

Figure 15 is an explanatory diagram showing a cross
transfer device employed in.Examples;

Figure 16 is a shell mold engaging and removing

device employed in Examples; N\N‘—\““““*~—-\“
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-12- Figure 42 is a schematic diagran1showﬁng t he
of a nolding device for a panel of a CRT in Exanple 2;

110CT 199¢

Figure 17 is a diagram of a shell mold holding hand
in Figure 16 viewed from the direction of an arrow mafk
XVII;

Figure 18 is an explanatory diagram showing a gléss
product removing device for a panel of a CRT employed in
Examples;

Figure 19 shows timing charts indicating operational
states of a female press-mold distributing device, a
female press-mold returning device and a press-forming
device in a molding device for a panel of a CRT employed
in Example 1; |

Figure 20 shows timing charts indicating operational
states of linear transfer devices, a cross transfer
device and a glass product removing device in a molding
dévice for a panel of a CRT employed in Example 1;

Figure 21 is a schematic diagram showing the motional
step (1) of a molding device for a panél of a CRT
employed in Example 1;

Figure 22 is a schematic diagram showing the motional
step (2) of a molding device for a panel of a CRT
employed in Example 1;

Figure 23 is a schematic diagram showing the motional
step (3) of a molding devicé for a panel of a CRT
employed in Example 1;

Figure 24 is a schematic diagram showing the motional
step (4) of a molding device for a panel of a CRT

—_—

employed in Example 1; Tmsmma}hstn
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Figure 25 is a schematic
step (5) of a molding device
employed in Example 1; |

Figure 26 is a schematic
step (6) of a molding device
employed in Example 1;

Figure 27 is a schematic
step (7) of a molding device
employed in Exambie 1;

Figure 28 is a schematic
step (8) of a molding device
employed in Example 1;

Figure 29 is a schematic

step (9) of a molding device

employed in Example 1;

Figure 30 is a schematic

Figure 45 is a sche

e v,

SEPLACEYEY Sy
Exanpl e 2; re 44 is aj
step (11) of a |31JF1. detose

dlagran1sh

diagram showing the motional

for a panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the motional

for.-a panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the motional

step (10) of a molding device for a panel of a CRT

employed in Example 1;

Figure 31 is an explanatory diagram showing a

variational example of a female press-mold distributing

device employed in Example 1;

Figure 32 shows timing charts indicating operational

states of a female press—mold‘distributing device, a

female press-mold returning device and a press-forming

device in a molding device for a panel of a CRT employed

in Example 2;

Figure 33 shows timing charts indicating operational

is Sheet Has Been Re laced
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step (12) of a nolding device for a panel of a CRT in
Figure 46 is a schematic di agram show ng the notiona
nol di ng device for a panel of a CRT in Exanple 2;

step (14) of a rml

schemati c di agram showi ng the notiona

panel of a CRT in

states of linear transfer devices, a cross
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transfer

device and a glass product removing device in a molding

device for a panel of a CRT employed in Example 2;

Figure 34
step (1) of a
Example 2;

Figure 35
step (2) of a
Example 2;

Figure 36
step (3) of a
Example 2;

Figure 37
step {4) of a
Example 2;

Figure 38
sfep (5) of a
Example 2;

Figure 39
step (6) of a
Example g;

Figure 40
step (7) of a
Example 2;

Figure 41
step (8) of a

Example 2;

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

dfagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in
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Exanpl e 2;

Figure 48 is a schematic dlagran1shomnKEPE@(' o%gggfstep

(15) of a nolding device for a panel of a CRT in Exarp 25

is a schematic di agram showi ng the notional step (16
of a CRT in Exanple 2;

for a panel

BRYdigby PV
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Figure 42 is a schematic diagram showing

gure 49

ce

the motional

step (9) of a molding device for a panel of a CRT in

Example 2;

Figure 43 is a schematic diagram showing
step (10) of a molding device for a panel of
Example 2;

Figure 44 is a schematic diagram showing
step (11) of a molding device for a panel of
Example 2;

Figure 45 is a schematic diagram showing
step (12) of a molding device for a panel of
Example 2;

Figure 46 is a schematic diagram showing

step (13) of a molding device for a panel of

Example 2;

Figure 47 is a schematic diagram showinQ
step (14) of a molding device for a panel of
Exanmple 2; .

Figure 48 is a schematic diagram showing

step (15) of a molding device for a panel of

- Example 2; °

Figufe 49 is a schematic diagram showing
step (16) of a molding device for a panel of

Example 2;

the motional

a CRT in

the motional

a CRT in

the motional

a CRT in

the motional

a CRT in

the motional

a CRT in

the motional

a CRT in

the motidnal

a CRT in

Figure 50 is an explanatory diagram showing an

example of a conventional molding method of a glass

\\
This Sheet
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product; and



nal

Figure 50 is an expl anatory di agram showi ng an exany
nol di ng nmethod of a glass product; and :

110CT 199
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Figure 51 is an explanatory diagram showing another
example of a conventional molding method of a glass
product.

As a devicg invention for realizing the
aforementioned method invention, as shown in Figure 1, an
invented forming device of a glass product includes, as a
prerequisite, a mold transféring system 1 for
transferringlfemale press-molds M to respective
processing stages of S1, S2 and S4, a gob feeding means 2
for suécessively feeding gob GB to the female press-molds
M transferred to a gob feeding stage S1 at predetermined
time intervals, a press—forming means 3 for press—forming
the gob GB in the female press-mold M at a time point
wherein the female press-mold M fed with the gob GB is
transferred to a press—forming stage S2, and a glass
product removing means 5 for removing a glass product GS
from the. female press-mold M which has been press-formed,
at a glass product removing stage S4. A plurality (for
instance, two) of the press-forming stages S2 are
provided surrounding around the single gob feeding stage
1. The mold transfering system 1l is provided along a
plurality (for instance, two sets) of closed loop molding
lines L1 and L2 which include the product removing stages
S4 corresponding to the fespective press—forming stages
S2. The mold transfering system 1 comprises a female
press-mold distributing means for successively

distributing the female press-molds M fed with the gob GB

This Sheet Has Been Rzilaced




-13 - Figure 51 is an explanatory di agram show ng Tdrt __}édﬁﬁ&ﬂ%
a conventional nolding nethod of a glass product. 5T adevite
i nvention for realizing the aforenentioned nethod invept oq,19§Ts@9§m i n
Figure 1, an invented form ng device of a glass produc | u 3|

- 16 -~

the respective closed loop molding lines L1 and L2, The
female press-molds M finished with the shell mold |
engaging step, are returned to the gob feeding stage Sl
alternately from the respectively closed loop molding
lines Ll and L2. In the step of transferring the female
press-mold M which has been fed with the gob to the
press—forming stage S2 at the closed loop molding line
Ll, the press—-forming step at the closed loop molding
line L2, is performed.

Further, as another device invention for realizing
such a method invention, as shown in Figure 1, a forming
device of a glass product includes, as a prerequis?te, a
mold transferring sysﬁem 1l for transferring, step by
step, the female press-molds M each consisting of the
bottém mold MB and the shell mold MS that.is engaged with
a periphery of the bottom mode MB or the bottom mode MB
to the respective procéssing stages S1 through S5, the
gob'feeding meéns 2 for successively feeding the gob GB
to the female press-molds transferred to the gob feeding
stage Sl1, at predetermined time intervals, the press-
forming means 3 for press—forming the gob GB in the
female press—mold M at a time point wherein the female
press-mold M fed with the gob GB is transferred to the
press—forming stage S2, a.shell mold removing means 4 for
removing the shell mold MS from the female press-mold M
at the shell mold removing stage 3 after the gob has been

press—formed, the glass product removing means 5 for
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prerequisite, a nmold transfering systemrI for tran i?raing { ofla

press-nolds Mto respective processingrgtsigedlapbeehd ags? and , P190T 1996
\ femalle{press-molds |
d ti ' -

Mtransferred to a gob feeding stage S1

feeding neans 2 for successively feedimﬁ\
a
press-form ng neans 3 for press-formng

gob @B in the fenmale

press-nold Mat a tinme point
...17..
removing the glass product GS from the bottom mold MB
that is removed of the shell mold MS, at the glass
product removing stage S4, and a shell mold engaging
means 6 for engaging the shell mold'Ms to the bottom mold
MB that is removed of the glasé product GS, at the shell
mold engaging stage S5, before séfting the female press-
mold to the gob feeding stage Sl1. The mold transferfing
system 1 is provided along two sets of the closed loop
molding lines L1 and L2 each of which is provided with
the shell mold removing stage S3, the glass product
removing stage S4 and the shell mold engaging stage S5,
corresponding to the respective press-forming stage S2.
Thé mbld transferring system 1 comprises the female
press-mold distributing means 11 for distributing the
female preés—molds M alternately to a paif of the press-
forming stages S2 at the gob feeding stage S1, the female
press-mold returning means 12 for returning the female
_press-molds M each consisting of thé bottom mold MB and
the shell mold MS that has been engaged with the bottom
mold MB at the shell mold engaging stage, to the gob
feeding stage Sl alternately from the respective closed
loop molding lines Ll and L2, in corporation with the
female press-mold distributing means 11, the first mold
transferring means 13 fof transferring the female press-
molds M or the bottom molds MB which are set in the
press-forming stage S2 and-iater stages in the closed

loop forming line L1, the second mold tranéferring means



wherein the female press-nold Mfed with the gob GBBis tr ;
press-formng stage S2, and a glass product renoving neans (5 for
a glass product GS fromthe femal e press-nold M which ha
press-forned, at a glass product renoving stage S4. A p

I nstance, twd) of the press-form ng stages S2 are provid¢d
around the single gob feeding stage — 18 =

14 for transferring the female press-molds M or the
bottom molds MB which are set in the press—-forming stage
S2 and later stages in the other closed loop molding line
L2, the mold transfer controlling means 15 whereby the
first and the second mold transferring means 13 and 14
are controlled to drive in corporation with the step of
distributing the female press-molds M by the female
press-mold distribution means, stops, at least, the
tranéferring of the female press-mold M from the press-
forming stage S2 by the first mold transferring means 13
or the second mold transferring means 14 of the closed
loop molding lines Ll and L2 on.the side to which the
female press-mold M has not been distributed in the
distributing step, is stopped, and the press—forming by
the press—forming means 3 is performed.

In such a technical means, the gob feeding means 2
may pertinently be selected, so far as the gob feeding
means 2 can feed the gob of a predetermined size to the
gob feeding stage S1 by é predetermined posture at
predetermined timings. Further, the design of the press-
forming means 3 may pertinently be altered, so far as the

' press—forming méans 3 stops the female press-mold M at
the press—forming stage S1 and press—-forms the gob in the
female press-mold M by a male press-mold. Further, the
design of the glass product removihg means 5 may
pertinently be altered, so far as the glass préduct

removing means 5 removes the glass produét GS without
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1. The nold transfering system1 is rOV|ded along a plu
I nstance, two sets) of closed | oop aSBF lgctd and
t he product renoving stages $S4 corre Lr

press form ng stages S2. The mold tr

press-nolds Mfed with the gob GB 19

impairing it, which is, for insfance, a means for vacuum-
transferring the glass product GS, and the like.

Further, the designs of the shell mold removing meéns 4
and the shell mold engaging means 6 may pertinently be
altered; so far as they can achieve their functions
individually. However, in viéw of achieving the
simplification of the device, it is preferable to design
a means which is provided with the functions of both the
shell mold removing means 4 and the shell mold engaging
means 6. Further, it is preferable to providé a stage of
exchanging the shell mold MS and the bottom mold MB, in
consideration of the durability the female press-mold.

The glass product GS in this inveﬁtion includes glass
product which is manufactured by the press—forming
operation, such as a panel or a funnel for a CRT, a glass
table wear such as a dish and a cup, a g;ass vase,
various glass bottles, or glass block. - The invented
method and device are widely applicable in press-forming
the various kinds of glass products.

Further, the closed loop molding lines L1 and L2 can
adopt varioﬁs shapes such as a ring shape, a rectangular
shape, a shape having linear portions and curved
portions, and the closed loop molding line can flexibly
constructed in accordance with the shape of a space in a
facility.

Further, as the female press-mold distributing means

1l composing the mold transferring system 1, a transfer
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- EMENT et
in the gob feeding stages SI to a plurality of!% "fo\nl ?Sstages
a femal e press-nold returning neans 12
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member for transferring the female press-mold M may move
along a linear locus or.a swirl locus, so far as the
transfer member successively distributes and transfers
the female press-mold M which has been set at the gob
feeding stage S1 to é plurality of press—-forming stagééﬂ
S2. Especially, as the type of the transfer member which.
alternately distributes and transfers the female press-
mold M to the pair of the press—-forming stage S2, it is
preferable to adopt.a system employing a swirl transfer
member, in view of minimizing a time loss for joining the
female press-molds M towards the single gob feeding means
2 from two of the female press-mold returning means 12.

It is necessary that the transfer member is provided
with a means for accurately pqsitioning the female press-
mold M at the gob feeding stage S1 and a means for
delivering the female press-mold M to the side of the
press-forming means 3 at the press-forming stage S2.

Further, in the female press-mold distributing means
11 for distributing the female press-molds M to the pair
of the press—-forming stages S2, the feméle press-molds M
are distributed basically by employing a single
reciprocatable transfer member. However, for instance,
since it is necessary to operate only one of the closed
loop molding lines L2 and ‘L1, in exchanging a male press-
mold of the.press—forming meéns 3 in Ehe other one of the
c;osed loop molding lines Ll and L2, in view of

satisfying the request, it is preferable to design the

i
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female press-mold distributing means which employs a pair
of the transfer members each of which independently
distributes the female press-molds M to each of the
closed loop molding lines Ll anmd L2.

Further, the female press-mold returning means 12
returns the female press-molds M in cofporation with the
distributing operation of the female press-molds M by the
female press-mold distributing means l. A new female
press-mold M is returned to the gob feeding stage S1 from
one of the closed loop molding lines Ll and L2, during or
after the distributing operation of the female press-
molds M by the female press-mold distributing means 11.

In this case, in view of promoting the processing
efficiency of the female press-mold returning means 12,
it is preferable.to design the female press—mold
returning means 12 such that two of the female press-mold
returning means 12 are provided to the respective closed
loop molding lines L1 and L2 to minimize a time loss in
joining the female press-molds, or such that the female
press-mold M from one closed loop molding line is
returned to the gob feeding stage S1 during the
distributing operation of the female press-mold M to the
press-forming stage S2 in the other closed loop molding
line. As a specific embodiment of the latter design, a
pushing guide mechanism as the female press-mold
returning means 12 is installed on a transfer member as

the female press-mold distributing means 11, whereby,

TDUJ"—




and a nold transfer controlling neans 15 which control
transferring nmeans 13 and 14 in corporation with a st
the fenmale press- nolds Mby the femal e press-nold di
stops, at least, the transferring the femal e press-nol
distributing the female press-nmold M _fifnnthe press-forn1ng stage S2 y
the nold transferring

when the transfer member returns to an initial position
of the gob feeding stage S1 from one closed loop molding
line, the female press-mold M received from the other
closed loop molding line is returned to the gob feeding
stage Sl.

Further, as the mold transferriﬁg means 13 and 14, a
walking beam system wherein the transferring of molds is
performed by a walking motion employing a travelling beam
(whether it is linear or swirling) and vertically
travelling lifters,; a chain conveyor with attachments, a
belticonveyor 6r the like may pertinently be selected, so
far as the mold transferring means can transfer the
female press-molds M or the bottom molds MB pitch by
pitch.

In this case, it is possible to arbitrarily construct
transfer routes of the respective mold transferring méans
13 and 14 by pertinently combining curved routes and
linear routes, and it is preferable to provide stages for

" exchanging the bottom molds MB and the like in the
transfer routes in accordance with the necessity.

Further, the mold transfer controlling means 15, at
least, stops the transferring the female press—-mold M
from the press-forming stage S2, in the step of
distributing the female press-mold M by the female press-—
mold distributing means 11, by the mold transferfing
means of the closed loop molding line to which the female

press-mold M has been distributed in a preceding
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distributing step, and performs the press-forming
operation by the press-forming means 3.

In this case, the mold transfer controlling means 15
controls to drive the mold transferring means 13 and 14
in corporation with the step of distributing the female
press-molds M by the female press-mold distributing means
11. As an embodiment of the driving control, all the
mold transferring means 13 of the closed loop molding

line to which the female press-mold M has been

.distributed, for instance, L1, may be moved pitch, and

the transfer operation of the mold transferring means 14
of the other closed loop molding line, for instance, L2,
may be stopped. Or, the respective mold transferring
means 13 and 14 may partially be moved pitch by pitch in
corporation with the step of distributing the female
press-molds, and the respective mold transferring means
13 énd 14 may temporarily stopped with respect to
portions wherein the processings at the processing stages
are necessary.

The applicants have already proposed prior arts

‘wherein a glass product such as a panel for a CRT is

manufactured by linearly transferring female press-molds
between independent steps.

A prior art 1 (Japanése Unexamined Patent Publication
No. 271927/1990), discloses that two press-forming
devices are provided interposing one gob feeding device.

However, a method and its specific means for distributing
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female press-molds from one gob feeding device to two
press—forming devices, are not sufficiently disclosed.
The present invention improves the prior art 1 and the
productivity is further promoted.

Further, another prior art 2 (Japanese Patent
Application No. 101626/1992) and another prior art 3
(Japanese Patent Application No._101627/1992) proposed
other examples wherein the invention of the prior art 1
is improved and the productivity is promoted. These aré
an example wherein gob is fed from two or more gob
feeding devices to a plurality of female press—-molds
wherein approximately simultaneous press-forming is
performed after approximately simultaneously feeding gob
to the plurality of female press-molds, and an example
wherein the gob is successively fed from one gob feeding
device to a plurality of female press—molds and the
press—forming is performed approximately simultaneously.
These prior arts 2 and 3.are not provided with a
mechénism for distributing the female press-molds from
the gob feeding device or devices to the press-forming
devices, and the plurality of female press-molds in a
group are transferred from the gob feeding device or
devices to the press—forming devices, which are clearly
differentiated from the present invention.

According to an aspect of the present invention,
there is provided a forming method of a glass product

comprising the steps of: \\\\““\\-\\\
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successively setting female press-molds to a gob
feeding stage{

feeding gos (GB) to the female press-molds (M) at the
gob feeding stage at predetermfned interwvals;

successively transferring the female press-molds (M)

fed with the gob to a press—-forming stage;

press—forming the gob into a glass product at the
press—forming stage; and |

removing the press—formed glass product at a glass
product removing stage;

wherein a pair of the press—-forming stages are
provided surrounding the gob feeding stage;

wherein a pair of closed loop molding lines are
provided each of which independently performs a series of
steps including the steps of press—-forming the gob and
removing the press—formed glass product;

wherein a female press-mold returning means is
provided for alternately returning empty female press-
molds finished with the step of removing the presé-formed
glass proauct to the gob feeding stage from the pair of
the closed loop molding lines;

wherein a dummy transferring step is provided between
the step of transferring the female press-mold fed with
the gob to the press-forming stage of a first one of the
closed loop molding lines and the step of transferring
the female press-mold fed with the gob to the press-

forming stage of a second one of the closed loop molding



bottom node MB, a press-formng step of press-form

7 9 ¢ cx 0N 1 er
successively transferring the female press- nolds ﬂéﬂgﬁﬁﬁ}ﬁf ggﬁ%@) GBto
the press-form ng stage S2, a shell nold renovingjistep for renovihgjthe

shel |

mold MS fromthe female press-nold Mat a sHel{l 1qIGCT 1996oving stage

S3 after finishing the press-formng steg6 a gl asg product renovi hgfstep

for renmoving the gl ass

lines; and

wherein in said dummy transferring step, the female
press-mold transferring means is reciprocated by n (which
is an integer not less than 1) times without transferring
the empty female press-molds, fhe step of press-forming
is performed and the female press-molds whose number is
smaller than a total number of érocessing stages of the
press-forming stage_énd later stages by at least two are
selectively transférred;

said female press-mold distributing means forming a
single cycle by a number‘of the steps of reciprocating
the female press-mold distributing means, said number
being an odd number not less than three.

Further, acdording to another aspect of the présent
invention for realizing the above aspect, there is
provided a forming device of a glass product comprising:

a gob feeding means for successively feeding gob to
female press-molds transferred to a single gob feeding
stage at predetermined intefvals;

a press—forming means for press—forming the gob in
the female press-molds into a glass product when the
female press-molds fed with the gob are transferred to a'
press—-forming stage; and

a glass product removing means for removing the glass
product at a éléss product femoving stage;

wherein the press—forming stage is provided to

surround the single gob feeding stage; =

"l



product GS fromthe bottomnold MB finished with t

step, at the glass product renmoving stage $4, and'ﬁﬂ@hd“”hﬁhdﬁéﬂ@ I ng
step of engaging the shell nmold M5 to the bottom nls e th the
gl ass product renoving step, at a shell nold engagin f gﬁg befpre the
femal e press-nmold Mis set at the gob feeding stage|Sl. air of t he

press-form ng stages
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wherein a pair of closed loop molding lines each
independently @erforming a series of steps including a
step of the préss—forming and a step of removing the
glass product, and a female press-mold distributing means
for transferring the female press-molds which are empty
after finishing the glass product removing step from the
pair of the closed loop molding iines alternately to the
press—forming stages and alternately distribgting the
female press—-molds to the press—forming means, are
prbvided; and

wherein a control device for selectively transferring
the female press—-molds whose number ié smaller than a
total number of processing stages of'the press—forming
stage and later stages at least by two or more.

~These forming method and forming device further
enhance the degrees of freedom iﬂ the forming device and
the forming method of the aforementioned present
invention, which is, for instance, suitable for
manufacturing a large-size glass ?roduct.

In the forming device and the forming method of a
glass product of the aforementioned present invention, a
time interval from the moment of dropping the gob to the
female press—-mold to when the press-formed glass product
is removed, is inevitably“determined by the interval for
feeding the gob and the number of the processing stages

from the gob feeding stage to the glass product removing

stage.
This Sheet Has B
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S2 are provided interposing the single gob feeding Eﬂhﬁii&i ﬁﬂmnﬁseﬁs of
the closed |oop nolding lines Li and L2 are provided ™ Wierern a serli gs of
steps conprising the press-formng step, the shell| nplq 1@npviooe Stgp, the
gl ass product renoving step and the shell nold engapipg step, are
I ndependent |y perfornmed. The femal e press- nolds f ed—w-t+h—tfe-gob |in the

gob feeding step, are - 28 -

The interval for feeding the gob is equal to a sum of
a time for processing in each of the processing stages
and a time required for transferring the female press-
mold or the bottom mold by one stage. Considering this,
for instance, in a forming device of a glass product,
wherein the gob is fed to the mold approximately 1 second
before starting the transfer, the product is removed from
the bottom mold approximately 2 seconds after the
completing the transfer, the respective proceséing stages
are arranged in a line form, thé time is shortened by a
half phase both in a cross transfer stage and the gob
feeding stage, and the number of the processing stages

. from the gob feeding stage to the'glass product removing
stage is 13, in case wherein the interval for feeding the
gob ié 6 seconds and the time required fo? the index is 1
second, the time interval from the gob-feeding to the
glass—-product removing is approximately 67 seconds.

The - time iﬁtervél from the gob-feeding to the glass-
product removing is approximately 67 seconds and remains
constant when the interval of feeding the gob is 6
seconds and does not depend on the weight of the gob.
However, assuming a case of forming a glass product
wherein the gob weight is twice as much as that in the
former example, it is necessary to feed glass matrix from
a melting furnace of glass by an amount which is twice as
much as that in the former example. The variétion in the

feedlng amount of the glass matrix deteriorates the

———
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the respective.closed | oop nolding lines LI and L2.
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quality of the glass per se (segregation of bubbles or
foreign components contained in glass, etc.).

When the feeding amount of the glass matrix from the
melting furnace in case of molding a glass product having
the gob weight twice as much as that in the former
example, the interval of feeding gob is doubled to 12
seconds and the time from the gob-feeding ﬁo the glass
product-removing is approximately 130 seconds.

Therefore, the temperature of the glass product at the
glass product removing stage is too low which is apt to
cause cracks. '

Similarly, a time required for circulating the shell
mold on the device is also prolonged, and a leaving heat
quantity of the shell mold by the natural fadiation is
larger than a receiving heat quantity.thereof.

Therefore, the temperature of the shell mold undergoes a
change at a lower level. Accordingly, cracks are apt to
cause on the contact face between the glass at a high
temperature and fhe shell mold at a low temperature.

To solve the above technical problem, the capacity of
the melting furnace of glass is increased (normally the
capacity is determined by the size of the melting
furnace), or the layout of the forming device of a glass
product is changed, and the number of the processing
stages from the gob-feeding to the glass product removing
is reduced, éhereby controlling the time interval From

the gob-feeding to the glass product reﬁoving to a
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suitable value. However, all the above methods require a
large-scaled change of layer, which is not easy.

It is another object of the present invention to
further provide a forminé method of a glass product and
its device capable of molding a glass product in a
preferable temperature condition by employing molds of a
necessary number without newly designing the layout of
the forming device and changing the layout, while
maintaining.the quality of the glass matrix in an
excellent state by maintaining constant the feeding
amount of the glass matrix from the melting furnace of
glass.

In the following method according to the present
invention, a predetermined number of stages are not

operated by employing female press-molds M, the number of

which is smaller than a total number of processing stages -

of each of the closed loop molding lines L1 and L2 by a
predetermined number, and only predetermined female
press-molds are transferred by one step in use of the
nonoperation of stages. Further, one cycle of the mold
transfer is performed by reciprocating steps of the
female é:ess—mold distributing means 11 (Figure 1), the
number of the reciprocating eteps which is an odd. number
not less than 3, whereby all the female press;molds
undergo the same thermal cycle. The "one cycle" does not
indicate the female press-mold is circulated over the

whole stages, but that the arrangement of the female
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press-molds and the state of the female bress-mold-
distributing means 1l restore to the same arrangement and
the same state;

Further, a function is add&d to the forming device of
a glas product realizing the forming method wherein only
predetermined female press-molds can selectively be
transferred at the respective mold transferring steps, by
providing the mold-transfer controlling means 15 whereby
the mold transferring means 13 and 14 are controlled to
drive in corporation with the step~of distributing the
female press-molds M by the ﬁeméle press—mold
distributing means 11, the tr;nsfer¥ing of the female
press-mold M from the piess—forming sfage S2, at least in
the step of distributing the female press-molds ¥, by the
mold transferring means of the closed loop molding line
to which the female press-mold M has been distributed in
the preceding distributing step, is stopped, and the
press—forming is performed by the press—-forming means 3.

First, an explanation will be given of the basic
operation of a forming device of a gléss product
according to the present invention.

In Figure 1, in the mold transferring system 1, a
plurality, for instance, a pair of the press—forming
stages S2 are provided sufrounding around the single gob
feeding stage Sl, along a plurality, for instance, a pair
of the closed loop molding line L1l and L2, which include

the glass product removing stages S4 corresponding to the
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The female press-mold distributing means 11
sﬁccessively distributes the female press-molds M fed
with the gob GB in the gob feeding stage S1 to the
plurality of press—-forming stages S2, and the female
press-mold returning means 12 successively returns the
female press-molds M to the gob feeding stage S1 from the
respective closed loop molding line L1 and L2, in
corporatioﬁ with the female press-mold distributing means
11,

Further, the mold transfer controlling means 15
controls to drive the mold transferring means 13 and 14
in corporation with the step of distributing the female
press-molds M by'the female press—mold distributing means
11, stops the tranéferring of the female press-mold M
from the press—-forming stage S2, at least in the above
distributing step, by the mold transferring means of the
closed loop molding line to which the female press-mold M
has been distributed at the preceding distributing step,
and has the press—-forming means 3 perform the press-—
forming operation.

Next, an explanation will be given of the operation
of a forming device of a glass product of this invention,
which is a type of device wherein the female press-mold M
consists of the bottom mold'MB and the shell mold MS that
is engaged with And removed_from the periphery of the

bottom mold MB, and which is applicable to the system
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having a pair of the closed loop molding lines Ll and L2

Thelmold transferring system 1 is provided with a
pair of press—fbrming stages S2 interposing the single
gob féeding stage S1, and is provided along a pair of the
closed loop molding lines L1 and L2 in each of which the
shell mold removing stage S3, the glass product removing
stage S4 and the shell mold=engaging stage S5 are
provided in correspondence with the press—forming stage
S2. As shown in Figure 1, the respective means 11
through 15 composing the mold transferring system 1
operate as follows.

The female press-mold distributing means 11
alternately distributes the female press-molds M fed with
the gob in the gob feeding stage Sl to the pair of the
press—forming stages S2. Further, the female press—mold
returning means 12 alternately returns the female press-—
molds M each of which consisting of the bo£tom mold MB
and the shell mold MS that has been engaged with the
periphery of the bottom mold MB in the shell mold
engaging stage S5, to the gob feeding stage Sl from the
respective closed loop molding lines Ll and L2.

Further, the first mold transferring means 13
transfers the female press—-molds M or the bottom molds MB
which are set in the press—forming stage S2 and later
stages in the closed loop molding line L1, and the second
mold transferring means 14 transfers the female press-

molds M oxr the bottom molds MB which are set in the
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press-forming stage S2 and later stages in the closed
loop molding line L2. These mold transferring means 13
and 14 are pertinently controlled to drive by the mold
transfer controlling means 15.

Specifically, the mold transfer controlling means 15
controls to drive the first and the second transferring
means 13 and 14 in cooperation with the step of
distributing of the female press-molds M by the female
press-mold distributing means 11, wherein the
transferring of the female presé—mold M from the press-
forming stage S2 of the first mold trénsferring means 13
or the second mold transferring means 14 of one of thé
closed loop molding lines Ll and L2 to which the female
press-mold M has not been distributed, at least at the
step of distributing the female press—mola M by the
feméle press-mold distributing means 11, is stopped and
has the press—-forming means 3 perform the press—forming
operation.

Accordingly, in the step wherein the female press-—
mold distributing means 11 distributes the female press-
mold M from the gob feeding stage S1 to the press-forming
stage SZ'én the side of the closed loop molding line (for
instance, Ll), the second mold transferring means 14 of
the other closed loop molding line (for instanée, L2)
stops the transferring of the female press-mold M from
the press-forming stage S2, and the press-forming

operation by the press-forming means 3 is simultaneously
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performed. Accordingly, the timing of feeding the gob at
the gob feeding stage Sl can substantially be determined
by considering only the press-forming time at the press-
forming'stage S2, without considering the index time of
the female press-mold M to the press—forming stage S2.

For instance, in case wherein the press—forming time
is approximately 3 seconds and the index time is
approximately 2 seconds, the molding efficiency of 60/3
= 20 per minute in the present invention is provided, in
contrast to the molding efficiency of the conventional
technology of {60/(3+2)} = 12/minute.

Further, it is also possible that the mold transfer
controlling means 15 controls to drive the first and
" second mold transferring means 13 and 14 in cooperation
with the step of distributing the female press-molds M by
the female press—mdld distributing means 11, whereby only
portions of the female press-molds M or the bottom molds
MB which are selected by the mold transfer controlling
means 15, are transferred in the respective transfer
steps, and the one cycle is composed by the reciprocatihg
steps of the female.press—mcld distributing means 11, the
number of which is an odd number not less than 3.

For instance, in éase of controlling to perform one
cycle by 3 times of the feciprocating steps in one closed
loop molding line, the stop time at the processing stages
can be selected stepwisely by 1 through 3 reciprocating

steps. Further, the range of selection in the number of
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use of the bottom molds MB and the shell molds MS is
widened by changing the number of nonoperated processing
étages provided in the closed loop molding line.
Further, in molding glass products having a wide range of
the gob weight, the time for circulating the bottom mold
MB throughout the respective processing stages in an
optimum state with respect to the thermal cycle, can be
provided by pertinently setting the number of use of the
bottom molds MB while maintaining constant the feeding
amount of the glass matrix from the melting furnace.
EXAMPLE 1

A detailed explanation will be given of this
invention based on éxamples shown by the attached
drawings as follows.

Total system

Figure 2 shows an example of a molding system_of a
panel for a CRT (hereinafter, simply a panel) to which
the present invention is applied.

in figure 2, STO0 through ST22 (which are simply shown
by numerals in circles in Figure 2, and which are
similarly described in the similar drawings) show the
respective brocessing stages composing the molding system
of a panel. §STl17 designates a gob feeding stage wherein
gob from an orifice (feeding port) 20 is fed to a female
press—-mold (a female mold wherein a shell mold MS is
engaged with a periphery of a bottom mold MB) M aé

predetermined intervals. Interposing ST17, two routes
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(A-side and B-side in the Example) of the respective
processing stages of STO through ST16 and ST18 through
sST22, are provided in closed loops.
In this Example, ST0 designates a press—forming Stage

wherein a press-forming operation is performed with

~ respect to the gob in the female press-mold M, STl and
ST2, air forming stages whé}ein the press—-mold panel is
shaped in a form along the female press—-mold M by blowing
air, ST3, a shell mold removing stage wherein the shell
mold MS is removed from the female press-mold M, ST4
through ST9, cooling stages wherein the press-formed
panel is naturally cooled in the bottom mold MB which is
removed of the shell mold MS, ST10, a.cross transfer
stage wherein thé bottom mold MB in the cooling stage of
ST9 is transferred in the right angle direction, ST11, a
panel removing stage wherein the panel in the bottom mold
MB is automatically removed, STlé, a panel removing stage
wherein the panel is manually reﬁoved in starting the
operation, ST13, a shell mold engaging stage wherein the
shell mold MS is engaged with the bottom mold MB which is
finished with the removing of the panel, ST1l4, a mold
return waiting stage wherein the female press-mold M
temporarily waits before returning the female press-mold
M to the gob feeding stage.STl7, ST15, a mold returning
stage wherein the female press-mold M is returned to the
gob feeding stage ST17, ST1l6, a dummy stage wherein a

pusher 133, mentioned later, waits, ST18, a shell mold
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exchanging and removing stage wherein the shell mold MS
which is removed from the female press-mold M and is
malfunctioned (attached with defects or the like) is
exchanged and removed or taken out to thé outside of the
system, ST19, a shell mold exchanging and fitting stage
wherein a new shell mode MS is exchanged and fitted,
ST20, a bottom mold exchanging and removing stage wherein
a malfunctioned bottom mold MB is exchanged and removed
or taken out to the'outside of the system spare, ST2l1, a
spare bottom mold exchanging and removihg dummy stage
wherein a malfunctioned bottom mold MB is exchanged and
removed or taken out to the outside of the system, and
ST22, a bottom mold exchanging and fitting stage whefein
a new bottom mold MB is exchanged and fitted.

Further, in this example, the female press-molds M or
the bottom -molds MB are transferred to the respective
processing stages by a mold transferring system 30 shown
in FPigures 2 and 3..

In.Figures 2 and 3, the mold transferring system 100
comprises a swirl transfer device 31 which swirls the
female press-molds M between a pair of the press-forming
stages SEO, a pair of the air forming stages ST1, a pair
of mold return waiting stages ST14 and a pair of the mold
returning stages ST15, 1nterp051ng the gob feedlng stage
ST17, an A-side linear transferrlng device 32 which
linearly transfers the female press-molds M or the bottom

molds MB among the air forming stage ST1 through the
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cooling stage ST9 and amohg the cross transfer stages
ST10 through the mold waiting stages ST14, on the A-side
and a B-side linear transverse device 33 which linearly
transfers the female press-molds M or the bottom molds MB
- among the air forming stage ST1 through the cooling stage
ST9 and among the cross transfer stages ST10 through the
mold waiting stage ST14, on the B-side.

Further, a press-forming device 34 (see Figure 12) is
installed at the press—forming stage STO. A shell mold
rémoving and eﬁgaging device 35 (see Figure 16) is
installed between the shell mold removing stage ST3 and
the shell mold engaging stage ST13. A panel removing
device 36 (see Figure 18) is installed at the panel
removing stage ST1l.

Female press—-mold

In this example, the female press-mold M comprises
the bottom mold MB having a recess along the
configufation of a panel which is an object of press-
forming and the shell mold MS which attachablly and
detachably engages with a peripheral portion of the
bottom mold MB and restrains the gob which is press-
formed in the press—forming operation, from overflowing
from the bottom mold MB, as particularly shown by Figures
5(a) and S(b).

Further, the bottom mold MB is fixed on a pallet 50,
and the female press-mold M or the bottom mold MB is

transferred by the mold transferring system 30 integrally
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with the pallet 50.

Swirl transfer device

In this example, the swirl transfer device 31 is
provided with a swirl table 101 which swirls between
predetermined angular intervals.

As.particularly shown by Figures 3 and 4, this swirl
table 101 is of a fan shape having an opening angle of
approximately 150 degrees, which is provided with a
rotating axis, not shown, as a center of swirl, and which
is swirlably supported along a guide rail 102 having a
swirl shape through movable casters 103. The rotating
axis is reciprocated to rotate in a predetermined angular
range by a driving motor, not shown.

The swirl table 101 is formed in a symmetrical shape
with respect to a center line. Cut-in slits 104, 105 .and
106 each having an arcuate locus shape, are formed on the
both sides of the swirl table 101 provided in this order
from the outer periphery of the swiél table, to avoid
interference with, a press mounting table 201 installed
at the pressQforming stage STO0, a portion of a support
column 211 supporting a plunger 210 (see Figure 12) of
the preés-forming device 34 (see Figure 12), and a
movable anvil 120 installed in the mold returning stage
ST15.

Further, pairs of positioning outer pins 111 and 112
are installed on both sides of the open end and the

closed end of the cut-in slit 104 which is placed at the
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outermost peripheral position of the swirl table 101. A
pair of positioning inner pins 113 are installed on both
sides of the open end of the cut—-in slit 105 which is
placed at the innermost periphéral position.

These positioning outer pins 111 and 112 and
positioning inner pins 113 are vertically movably
supported by vertical moving lifters 114 which are fixed
to the swirl table 101 and each of which is composed of
an air cylinder and the like (having the vertical stroke
of approximately 25 mm in this example), as shown in
Figures 5 through 7, which engage with positioning holes
51 that are opened for the female press—-mold on the both
sides of the pallet 50 M in the width direction.

As shown in Figure 4, in the movable anvil 120
employed in this example, the support column 121 is fiQed
to a vertical lifter 122 such as an air cylinder or the
like (having the vertical stroke of approximately 25 mm
in this example), and is slidably guided along a support
column 123 through a guide slider 124 to prevent falling-
down of the vertical posture of the support column 121.

As shown in Figqure 8, a pair of pushing guide
mechanisms 130 are installed on the swirl table 101,
which returns é new female press-mold M transferred to
the mold returning stage ST15 to the gob feeding stage
ST17.

In the pushing guide mechanism 130 of this example, a

pair.of guide rails 131 (see Figure 9) are laid along the
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radial direction of the swirl table 101, spanning over
the closed ends of the cut-in slits 104 and 106 of the
swirl table 101, rotatable guide rolls 132 are arranged
on the guide rails 131 at predetermined intervals, and
the female press-mold M placed on thé guide rolls 132 is
transferred to the gob feeding stage ST17 from the mold
returning stage ST15 by a pushing force of the pusher
133.

' As particularly shown in Figures 9 through 11, in the
pusher 133 employed in this example, a pair of pusher
pins 136 are provided which vertically move a.pusher
mainbody 134 by actuators 135 such as air cylinders or
the like on the side pushing the pusher mainbody 134, the
pusher pins 136 ére engaged with a pair of engaging holes
52 which are‘opened on one side of the pallet 50, and the
female press—-mold M is pushed through the pallet.

Further, in the drive system of the pusher 133, a
crank mechanism 143 is connected to an actuator 142 which
is rotated by hydraulic pressure from a hydraulic
cylinder l4l,_the motion is transferred to a crank arm
144 of the crank mechanism 143 and is transferred to a
pusher supporting plate 147 placed on the guide rolls
132, thrbugh an engaging pin 145 and another crank arm
146 having an engaging groove of the crank mechanism 143,
which provides a linear stroke to the pusher 133 which is
necessary for retufning the female press-mold M to the

gob feeding stage ST17. Further, in Figures 10 and 11,
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numeral 148 designates a position binding slide mechanism
which binds.and slides the pusher supporting plate 147
along the pushing direction of the pusher 133, and 149, a
slit opened at swirl table 101 in correspondence with the
moving stroke of the link arm 146.

Press—forming device

As shown in Figure 12, in the press—forming device
34, the press mounting table 201 is provided on a fixed
base 202 through a column 203 supporting a vertical
motion of a hydraulic cylinder or the like, and the
plunger 210 is provided above and corresponding to the
press mounting table 201 through a vertical moving
mechanism, not shown.

Linear transfer device

As shown in Figures 3, 13(a), 13(b) and 14, the
linear trénsferring devices 32 and 33 employed in this
example, each comprises an oﬁter linear transfer device
301 which transfers the femalg'press—mold M or the bottom
mold MB from the air forming stage ST1 to the cooling
stage ST9, an inner linear transfer device 302 which
transfers the female press-mold M or the bottom mold MB
from the cross transfer stage ST10 to the mold return
waiting stage ST1l4, and a cross traﬁsfer device 303 which
cross—-transfers the bottom molds MB from ﬁhe cooling
stage ST9 to the cross—transferring stage ST10.

In this example, in the outer linear transfer device

301, a pair of travelling beams 313 which are extended in
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the longitudinal direction are_sliéably'provided on a
pair of fixed supporting beams 311 which are extended in
the longitudinal direction, through slide bearings 312
provided at predetermined intervals, and the travelling
beams 313 are connected to a crank drive mechanism 314
that provided between the pair of the travelling beam
313, through a connecting arm 315, whereby the travelling
beams 313 are reciprocated by the cranking motion of the
crank drive mechanism 314 by an interval of one pitch
between the respective processing stages ST.

Further, a fixed anvil 316 is installed between the
pair of the travelling beams 313 which is extended in the
longitudinal direction, on which the female press—molds M
or the bottom molds MB are placed through the pallets 50
at the respective processing stages ST.

Further, positioning pins 317 corresponding to the
positioning holes 51 of the pallets 50 which can be
vertically moved by lifters 318 such as air cylinders,
are supported at positions of the traveling beam 313
corresponding to the respective processing stages. The
reciprocating motion of the travelling beam 313 and the
vertical motion of the positioning pins 317 are
corporated with each other, the pallet 50 placed on the
fixed anvil 316 is separated once from the fixed anvil
316 and is transferred to the next processing stage ST by
a so~called walking beam system.

That is, in starting the travelling motion of the
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travelling beam 313, the positioning pins 317 engage with
the positioning holes 51 of the pallets 50 by lifting by
the lifters 318, the pallets 50 are separated from the
fixed anvil 316, the travelling beams 313 travel in this
state, the female press-molds M or the bottom molds MB
placed on the fixed anvil 316 at the respective
processing stages ST are transferred to the succeeding
processing stages ST, under this state, the positioning
pins 317 are lowered by.lowering by the lifters 318,
firstly, the pallets 50 are placed on the fixed anvil
316, the positioning pins 317 are detached from the
positioning holés of the péllets 50, and thereafter, the
travelliné beams 313 are retracted to their initial
position. In this way, it is possible to select the
female press—mold M or the bottom moid MB that is
transferred in a certain transfer step, and to
individually determine the stop time at the respective
processing stages ST.

Further, the inner linear transfer device 302 is
different from the outer linear transfer device 301 in
its pitch between the respective processing stages ST and
the transfer direction of the mold. However, the inner
linear transfer device 302 is basically provided with
components similar to thoée in the outer linear transfer
device 301 except the layout of the crank drive mechanism
314. The components of the inner linear transfer device

302 which are similar to those in the outer linear
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transfer device 301 are attached with the same notations
and a detailed explanation thereof is omitted.

Further, as shown in Figure 15, in the cross transfer
device 303, guide rolls 332 are arranged on a pair of
guide rails 331 spanning between the cooling stage ST9
and the cross transferring stage ST10, guide bars 333 are
provided above the guide rails 331, a movable shoe 334
which is forward-and-backward movably supported along the
guide bars 333, is forwardly and backwardly moved by a
crank drive mechanism 335, further, a supporter 336 hangs
from the movable shpe 334, a transfer pin 338 which
vertically moves by an actuator 337 such as air cylinder,
is attached to the distal end of the support arm 336, and
the mold on the ballet 50 is transferred from the cooling
stage_STS to the cross transfer'stage ST10, in a state
wherein the transfer pin 338 is engaged with the |
positioning hole 51 of the pallet 50.

Shell mold engaging and removing device

As shown in Figure 16, in -the shell m&ld removing and
engaging and removing device 35 employed in this example,
guide bars 401 are provided which span over the shell
mold exchanging and removing stage ST18, the shell mold
removing stage ST3, the shell mold engaging stage ST13
and the shell mold exchanging and fitting stage ST19, a
shell mold attaching and detaching unit 402 is forwardly
and backwardly moved between the shell mold removing

stage ST3 and the shell mold engaging stage ST13 along
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the guide bar 401, further, a shell mold removing unit
403 moves forwardly and béckwardly between the shell mold
engaging stage ST3 and the shell mold exchanging and
removing stage 18, and a shell mold fitting unit 404 is
forwardly and backwardly moves between the shell mold
engaging stage ST13 and the shell mold exchanging and
fitting stage.STlQ.

In this example, in the shell mold attaching and
detaching unit 402, a movable shoe 411 which slides along
the guide bars 401 is provided, a guide support 412 is
provided to the movable shoe 411 which extends
downwardly, a vertically moving arm 413 is slidably
attached along the guide supporf 412 which can vertically
move by the driving force of an air cylinder 414, and a
shell mold holding hand 415 is attached to the distal end
of the vertically moving arm 413. Further, as shown in
Figure 17, in the shell mold holding hand 415 in this
example, a pair of movable hand members 418 are élidably
attached to a hand mainbody 416 that is fixed to the
vertical moving arm 413 through-sliders 417, the pair of
movable hand members 418 are pertinently opened or closed
in the approaching and departing direction by a ball
screw mechanism 419 or the like, and the shell mold
holding hand 415 is attached to or detached from the
shell mold MS.

Accordingly, in this shell mold attaching and

detaching unit 402, the forward and backward movement of
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the movable shoe 411 along the guide bar 401, the
vertical movement of the vertically moving arm 413 and
the opening and closing movement of the shell mold
holding hand 415 cooperate with each other, thereby
engaging the shell mold MS which has been removed at the -
shell mold removing stage ST3 to the bottom mold MB at
the shell mold engaging stage ST13.

Further, the shell mold removing unit 403 and the
shell mold fitting unit 404 are goﬁstructed similar to
the shell mold attaching and detaching unit 402. 1In
normal time, the shell moid removing unit 403 waits at
the shell mold exchanging and removing stage ST18, and
removes a malfunctioned shell mold MS at the sheil.mold
removiﬂg_stage ST3. Further, in normal time, the shell
mold fitting unit 404 waits at the shell mold exchanging
ghd fitting stage ST19, and fits a new shell mold to the
bottom mold MB at the shell mold engaging stage ST13.

Panel removing device

As shown in Figure 18, in the panel remoQing device
36 employed in this example, a bifurcated arm 502 is
rotatably supported by a frame 501 which is fixed above
the panel'removing stage ST1l, a bifurcated arm 502 is
swirled by a swirl motor 503 by 180 degrees, vacuum
chucks 505 are attached to the respective distal ends of
the bifurcated arms 502 through vertically moving
cylinders 504, the swirl notion of the swirl motor 503,

the vertical motion of the vertically moving cylinders
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504 and the vacuum suction and release motion of the
vacuum chuck 505 corporate with each other, and the
panels GS are alternately.removed at the panel removing
stage ST1l, by the vacuum suctfon of the pair of the
vacuum chucks 505. After one of the vacuum chucks 505
contacts the glass product (GS), it is lifted, swirled by
the swirl motor 503 by 180 degrees, and lowered onto a
conveyor, not shown. The other one of the vacuum chucks
505 successi§ely performs the above opefationa

Operation of the molding device of a panel

The panel forming device according to this example is
controlled by a controller, not shown, in accordance.with
the operational timings in Figures 19 and 20.

In Figure 19, A gob at shear cut timing chart
designates a timing wherein the gob is fed to the A-side,
and B gob, a timing wherein the gob is fed to the B-side.

Further, with respect to the swirl table timing
chart, a rise to right designate a swirl to the right
direction, and a fall to left, a swirl to the left
direction. Further, the up-and-down motions of the
respective outer pins ill and 112 and the inner pins 113
on the A-side and B-side, are shown by UP and DN.

Further, in the plunger A and the plunger B timing
charts, the up-and-down movements of the plungers 210 at
the press—forming stages STO0 on the A-side and the B-
side, are shown by UP and DN. | |

Further, the female press-mold loading timing chart
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designates a movement locus of the pusher 133 when the
female press-mold M is returned from the mold returning
stages ST1l5 on the A-side and B-side to the gob feeding
stage ST17, and the motions of the pusher pins 136 on the
A-side and B-side and the movable anvils 120 are shown by
the timing charts of 15A pusher pin, 15A movable anvil,
15B pusher pin, and 15B movable anvil, wherein the up-
and-down movement are shown by UP and DN.

Further, in'Figure 20, the timing charts of the swirl
table, the outer pins and inner pins on the A-side and
the B-side are the same as in Figure 19. The timing
charts of A-side énd B-side S/T travelling show thé
forward and backward movement of the the shell mold
engaging and reﬁovihg devices 35 on the A-side and the B-
side, and the timing charts of A-side and B-side S/T "up
and down" show the up—and-down movements of the the shell
mold engaging and removing devices 35 by UP and DN. 1In
the timing charts of the S/T traveliing, "middle"
indicates that the shell mold engaging and removing
device 35 stops and waits while the shell mold (MS) is
belng transferred from the shell mold remov1ng stage ST3
to the shell mold engaging stage ST13.

Further, the timing charts of the cross transfer 9A
(9B) to 10A (10B) indicate the forward and backward
movement of the movable shoe 334 of the cross transfer
device 303, and the timing charts of A-side transfer p}n

and A-side transfer pin show the up—and-down movements of
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the A-side and B-side transfer pins 338 by UP and DN.

Further, the timing charts of A (B)-side T/0 swirl
indicate the swirl movements of the swirl motor 503 of
the panel removing device 36, the timing charts of A (B)-
side T/0 up and down indicate the up-and-down movement of
the vertically moving cylinder 504 by UP and DN, and the
timing charts of A (B)-side T/0 vacuum indicate the
vacuum suction and release motion of the vacuum chuck
505. Further, in the timing charts of A (B)-side T/0 up
and down and the A (B)-side T/0O vacuum, the dotted lines
designate the opgration state on the counter side of the
pair of vacuum chucks 505 for reference.

Figures 21 through 30 schematically show the
operational states of the device in steps of No. 1
through No. 10 in the timing charts of Figures 19 ahd 20.
The O mark at the press—forming stage STO0 indicates the
press—forming is being performed. |

According to these schematical diagrams, it is shown
that in the step of transferring the female press-mold M
to the press—-forming stage STO0 on the A-side, the press-
forming is performed at the press-forming stage ST0 on
the B-side, and at the same time, the next female press-—
mold M placed at the mold reﬁurning stage ST15 on the B-
side is set to the gob feéding stage ST17.

Variational example

Figure 31 shows a variational example of the swirl
\h
\\
transfer device 31 employed in Example 1. This Sheet
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Although a single swirl table 101 is employed in the
above example, in this variation example, individual
swirl tables 10la and 10lb are provided which are
independently driven with respect to.the A-side and the
B-side, and the female press-molds M which are set at the
gob feeding stage ST17 are independently transferred to
the pair of press-forming stages STO.

According to this type of device, for instance, it is
possible to operate only one forming line L1, in case
wherein the plunger 210 of the press-forming device 34 of

- the other molding line L1, is being exchanged, or in case
wherein the mold transferring system 30 of the molding
iine L2 is malfunctioned.

Further, in this variational example, the individual-
swirl tables 10la and 10lb may be integrated by a
pertinent fixing means and operafed as in Example 1 in
accordance with the necessity.

EXAMPLE 2

The molding device of a panel according to this
example is controlled by a controller, not shown, in
accordancé with the motional timings of Figures 32 and
33. In this Example, three times of the right swirl and
left swirl of the swirl table makes one cycle of motion,
and the motion of one cycle is shown in Figures 32 and
33.

In Figure 32, A gob in the timing chart of shear cut,

indicates the timing wherein the gob is fed to the A-
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side, and B gob, the timing wherein the gob is fed to the
B-side.

Further, with respect. to the timing chart of the
swirl table, rise to the right designates right swirl,
and fall to the left, lef£ swiri. In the timing charts
of the outer pins 111 and 112 and inner pins 113 on the
A-side and B-side, the up—-and-down movements are shown by
UP and DN. Further, in the timing charts of plungers A
and B, the up—and—aown movements of the plungers at the
press—forming stages STO0 on the A-side and the B-side are
shown by UP and DN.

Further, in the chart of the female press-mold
loading, the movement locus of the pusher in returning
the female press-mold M from the mold returning stages
ST15 on the A-side and B-side to the gob feeding stage
ST17 is shown, and the movements of the pusher pins and
the movable anvils on the A-side and the B-side are shown
by the timing charts of 15A pusher pin,_a 15A movable
anvil, 15B pusher pin and 15B movable anvil, wherein the
up-and-down movements are shown by UP and DN.

Further, in Figure 33, the timing charts of the swifl
table, the outer pins and the inner pins on the A-side
and the B-side are the same as in Figure 32. The timing
charts of A-side and B-side S/T travelling show the
forward and backward movements of the shell mold engaging
and removing devices 35 on the A-side and the B-side.

The timing charts of A-side and B-side S/T up and down
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show the up-and-down movements of the positioning pins by
UP and DN. Further, the "middle" in the timing chart of
the S/T travelling, indigates that the shell mold
engaging and removing device 35 stops and waits while the
bottom mold is being transferred from the shell m&ld
removing stage ST3 to the shell mold engaging stage ST13.

Further, the timing charts of cross transfer 9A (9B)
to 10A (10B) show the forwérd and backward movements of
the movable shoes of the cross Eransfer device 303, and
‘the up-and-down movements of the transfer pins on the A-
side and the B-side are shown by UP and DN. The timing
charts of A (B)-side T/0O swirl designate tﬁe swirl
movements of.the swirl motors of the panel removing
devices, the timing charts of A (B)-side T/0O up and down
show the up-and-down movements of the vertical moving
cylinder by UP and DN, and the timing charts of A (B)~-
side T/0 vacuum show the vacuum suction and release
motions of the.vacuum chucks.

Figures 34 through 49 schematically show the
operational state of device in steps of 1 through 16 in
the timing charts of Figures 32 and 33. The O mark
attached té the press—-forming stage STO0 indicates that
the press—~forming is being performed. According to the
schematical diagrams,lin two times of swirl movement
including the right swirl and the left swirl, the press-
forming by the plunger is continuously performed without

cooperating with the swirl movement of the swirl table.



it is preferable to design the female press-nnldpﬁﬁﬁﬁﬂﬁ;;"rféﬁ 8 |12 such
that two of the female press-nmold returning meapsft2-are provi deq to the
respective closed |oop nolding lines LI and L2 o nhniﬁb?e‘gétlne l oss in
joining the femal e press-nmolds, or such that thejfemal e” press-nplid Mfrom
one closed loop nolding line is returned to thejg el S1

during the - 55 -

Further, the number of the female press-molds M is halved
wherein the .number is reduced compared with that in the
case of Example 1 by 8 pieces, and it is understood that
the female press-molds M are selectively tfansferred'in
one transfer step.

As stated above, according to the invention described
in the aspects of the present invention corresponding to
Claims 1, 3, 5 or 6, the following basic effect is
achieved.

Firstly, the feeding of gob is performed by a single
gob feeding stage as a prerequisite, and the female
press-molds fed with the gob are successively distributed
to a plurality of press-forming stages, in the step
wherein the female press-mold is distributed to a press-
forming stage, the press—forming is performed with
respect to the gob in the female press-mold which is set
in the other press-forming stage. Therefore, it is |
possible to set the timing for feeding the gob, by only
considering the press-forming time in the press-forming
stage, withoﬁt considering the distributing time of the
female press—-mold, and further, it is possible to
maintain cbnstant the time from the timing of feeding the
gob to the time of stérting the press—-forming.

Accordingly, it is possible to promote the molding
efficiency of a glass product by accelerating the timing
for feeding the gob, while excellently maintaining the

uniformity of the basic quality of the glass product.

ThlS Sheet Has Been Relilace




di stributing operation of the female press-nold REPLALGE:

T
s i ng

stage S2 in the other closed |oop nolding Iine. a specific enpodi nent
of the latter design, a pushing guide mechani sm as|t e QeTatogspr ess-nol d

returning neans 12 is installed on a transfer nenbef as the femn]e
press-nold distributing means 11, mher%%y,

Secondly, in the mold transferring system which is
installed in a line form along an arbitrary transfer
locus, the female press-molds fed with the gob are
transferred to the respective processing stages beginning
with thé press—forming stage. Therefore, there is no
concern as in the conventional disk—-like turn table
system, wherein the heat radiation rate from the female
press-mold is apt to be nonuniform in the radial
direction of the turn table, and wherein the dimensions
of a glass product are apt to be deviated in the radial
direction of the turn table, and the heat radiation from
the female press-mold can be approximately mode uniform
at least with respect to the direétioﬂ of symmetry of the
female press-mold.

Accordingly, since the thermal distortion of the
female press-mold fed with the gob is apﬁroximately equal
with respect to the direction of symmetry, for instance,
there is no situation wherein a glass product having a
symmetrical shape which has been removed from the female
press-mold, is provided with a unsymmetrical shape, and
the symmétrical shape quality of a glass product can be
maintained more uniformly.

Thirdly, in the mold transferring system'whidh is
installed in a line form along an arbitrary movement
locus, the female press-mold or the bottom mold is
transferred alohg'an arbitrary locus (whether it is a

curved line or straight line), the positions of the

—_—

- This Sheet Has Been

Hllllll e



- 22 -

when the transfer menber returns to an injtja~positioh iof| the gob

feeding stage Sl from one cF wﬂg l'ipe rgss-nol d
M recei ved fromthe other mﬁ ilm"wﬁi ing lipeji é‘hf(é?ﬁﬁﬁzg tjo it he gob
f eedi ng

_57...

respective processing stages can arbitrarily be
determined, and the alternation of the transfer locus of
the female press-mold or the bottom mold, or the
enlarging of the reépective processing stages can be
coped with simply by the chénge of layout such as in a
walking beam. Accordingly, there is no considerable
restrictions of the layout as in the conventional disk-
like turn table system, wherein the respective processing

stages are laid out along a circular locus on the turn

'table, and the number of the female press-molds or the

bottom molds which are set on the turn table is uniquely
determined by the size of the turn table, and the degrees
of freedom in the éesign of the layout of the molding
line of a glass product and the alternation of the layout
can considerably be improved.

Particularly, according to the aspect of the
invention with regard to Claim 5 or Claim 6, the above
specific effect can certainly be achieved in a type of
device wherein the female press—mold consists of the
bottom mold and the shell mold which is engaged with and
removed from the periphery of the bottom mold, and in
view of constructing a system having two sets of molding

line, also considering attaching and detaching of the

shell mold.

Further, according to the aspect of the invention
with regard to Claim 2 or Claim 4, the female press-mold

from one molding line is returned to the gob feeding
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stage during the distribution operation of the female
press-mold from the other molding liﬁe-to the press- -
forming stage. Therefore, it is possible to return the
female press-mold to the gob feeding stage which should
be distributed at the next timing, simultaneously with
the distributing movement of the female press-mold.
Accordingly, compared with the case wherein the
distributing movement and the returning movement of the
female pfess~mold are continuously performed ih-series,
the shortening of the time for distributing the female
press-mold and the time for returning the female press-
mold can be achieved and the productivity of the molding
line of a glass product can be promoted thereby;

Particularly, according to the aspect of the
invention described in Claim 9, the pushing guide
"mechanism is provided on the transfer member of the
female press-mold dlstrlbutlng mean, as the female press-
-mold returning mean, whereby, during the returnlng
movement of the transfer member of the female press-mold
distributing means, the female press-mold on the molding
line to which the female press-mold has not been
distributed, is returned to the gob feeding stage.
Accordingly, the above effect can certainly be provided
wherein the interference between the female press-mold
distributing means and the female press-mold returning
means can be dispensed with. -

Further, according to the aspect of the invention

- This Sheet Has Been Reﬂlace
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with regard to Claim 7, the female press-molds set at the
gob feeding stage are alternately swirled to a pair of
press—forming stage by.the swirl transfer member as the
female press-mold distributiﬁg'means. Accordingly, in
case wherein two routes of closed loop molding lines are
arranged on both sides of the gob feeding stage, the
space for distributing the female press—molds can be
saved, and the two routes of closed loop molding lines
can efficiently be installed.

Further, éccording to the aspect of the invention
with regard to Claim 8, a female press—mold distributing
means is adopted which comprises a pair of transfer |
members each of which transfers the female press—molds
sets at the gob feeding stage to one of the péir of
press—forming stages. Accordingly, it is possible to
operate only one of the molding lines in case wherein the
male press-mold of the press-forming means at the other
molding line is exchanged, or in case wherein the mold
transferring system of the other molding line is
malfunctioned thereby further promoting the molding
function in molding a glass product.

According to the aspect of the invention with regard
to Claims 10 and 11, firstly, a dummy réciprocating
transfer step or steps are provided between the transfer
step wherein the female press-mold fed with the gob is
transferred to the press—forming stage of one molding

line, and the transfer step wherein the female press—mold
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fed with the gob is transferred to the press-forming
stage of the other molding line, with the number of the
dummy transfer steps of at least one reciprocating
recip;ocating stop or. steps.

The press—forming is performed without cooperating
with the transfer movement in this dummy transfer step or
steps, the female press-mold is not transferred to the
gob feeding stage or transferred to the press-forming
stage from the gob feeding stage, a predetermined number
of femalé press-molds or bottom molds are selectively
transferred wherein the number thereof is smaller than
the number of the total processing stages which are
previously set in the predetermined procéssing stages
beginning with the press~forming stage,. and ‘a single
cycle is formed by the reciprocating steps of the
reciprocating transfer means such as a fan-like swirl
table, wherein the number of step is an odd number not
smaller than three. In this way, the time from the gob-
feeding to the giass product removing can be controlled
to a'pertineﬁt time by employing the necessary number of
bottom molds and shell molds.

Accordingly, it is possible to mold a gléss product
having a wide range of gob weight while maintaining
excellently the quality of the glass products without
performing the alteration in the layout of the molding
de&ice.

Secondly, it is possible to mold a glass product
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while excellently maintaining the quality of the glass
matrix in case wherein glass products having different
gob weights are molded, since the feeding amount of the
glass matrix from the melting furnace of glass can be
maintained constant by adopting the above construction.

Thirdly, the range of selecting of time wherein the
female press-molds or the bottom molds are stopped at the
respective processing stage, is widened, while the gob
feeding interval is determined such that the feeding
amount of glass matrix is maintained constant.
Accordingly, a heat cycle can be determined wherein the
temperature of the glass product or the mold is éuitable
for molding. On the other hand, the time chart for
transferring the bottom mold and the shell mold at timing
can be determined, whereby such a heat cycle can be
formed. Accordingly, it is possible'to mold a glass
product while excellently maintained the gquality in the
appearance of the glass product and in the dimensional
accuracy.

Further, the degree of freedom in setting the time
chart for transferring is enhanced, and the two routes of
closed loop molding line are installed with'respect to a
single gob feeding stage. Accordingly, it is possible to
further promote the molding function of a glass product
wherein glass product having different gob weights can

.simultaneously be molded at the respective molding lines.

3
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CLAIMS:
1. A forming method of a glass product comprising the
steps of:

successively setting female press-molds (M) to a gob
feeding stage (S1);

feeding gob (GB) to the female press-molds (M) at the'
gob feeding étage (S1) at predetermined intervals;

successively transferring the female press-molds (M)
fed with the gob (GB) to a presé—forming stage (S2);

press—forming the gob (GB) into a glaés product (GS)
at the press-forming stage (S2); and

removing ﬁhe press—formed glass'product (GS) at a
product removing stage (84);

wherein a plﬁrality of the press—~forming stages (S2)
are provided surrounding the gob feeding stage (81);

wherein a plurality of closed:loop molding lines (L1,
L2) are provided each;of which independently performs a
series of steps including the steps of press-forming the
gob (GB) and removing the press—formed glass product
(GS), along with the step of successively transferring
the female press-molds (M) fed with the gob (GB) in the
step of feeding the gob (GB) to the press—-forming stage
(S2) in each of the closed loop molding lines (L1, L2),
and the step of successively returning the female press—
molds (M) after finishing the step of removing the press-— .
formed glass product (GS) to the gob feeding stage (S1)

from each of the closed loop molding lines (Ll, L2); and
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whérein, during the step of transferring one of the
female press—molds (M) fed with the gob (GB) to the
press-forming siage (S2) in a first one of the closed
loop molding lines (L1, L2), the step of press-forming
the gob (GB) is performed f: a second one of the closed
loop molding lines (L1, L2).

2. The method of forming a” glass product according to
Claim 1, wherein, during the step of returning one of the
female press-molds (M) to the gob feeding stage (Sl) from
the first one of the closed loop molding lines (L1, L2),
the step of transferring one of the press-molds (M) from
the gob feeding s?age (S1) to the press—-forming stage
(S2) is performed in the second one of the closed loop
molding lines (L1, L2).

3. A forming device of a glass product comprising:

a mold transferring system (1) for transferring
female press-molds (M) to respective processing stages
(S1, s2, s4);

a gob feeding'means (2) for suécessively feeding the
female press—-molds (M).transferred to a gob feeding stage
(S1) with gob (GB) at predetermined intervals;

a préss~forming means (3) for press-forming the gob
(GB) in the female-press mold (M) at a time point wherein
the female press-mold (M) fed with the gob (GB) is
transferred to a press—-forming stage (S2); and

a glass product removing means (5) for removing a
glasé product (GS) from the female press-mold (M) at a
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glass product removing stage (S4);

said mold transferring system (1) being provided
along a plurality of closed loop molding lines (L1, L2)
wherein a plurality of the press—-forming stages (S2) are
provided to surround the gob feeding stage (Sl1) and which
include a plurality of the glass product removing stages
(S4) corresponding to the plurality of the press-forming
stages (S2);

said mold transferring system (1) comprising:

a female ptess—mold distributing means (1ll1l) for
successively distributing the female press-molds (M) fed
with the gob (GB) in the gob feeding stage (S1l) to the
plurality of press—-forming stages (S2);

a female press—mold returning means (12) for
successively returning the female press-molds (M) to the
gob feeding stage (S1) from the plurality of closed loop
molding lines (L1, L2) in cooperation with the female .
press-mold distributing means;

a plurality of mold transferring means (13, 14) for
itransferring-the female press—-molds (M) set in the
Pplurality of the press—forming stages (Sé) and later
stages in the plurality of closed loop molding lines (L1,
L2); and .

a mold transfer controlling means (15) for
controlling to drive the.plurality of mold transferring
means (13, 14) in cooperation with the step of

distributing the female press-molds by the female press-
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wherein a glass product such as a

linearly transferring fenale pres HM!& | ndepe A
prior art 1 (Japanese Unexam ned en No. 271927/1990

di scl oses that two press-formng deV|ces are prOV|ded
feedi ng device. However, a nethod and its specific nean

AokPRE 13

_ or di stributijng

- 65 -~

mold distributing means (11) whereby at least
t?ansferring of the female press-mold (M) from thé press-
forming stage (S2) by one of the mold transferring means
(13, 14) of one of the closed Xoop molding lines (L1, L2)
to which the female press—mold (M) has been distributed
at a preceding step of distributing the female press-
molds is stopped and the press—forming by the press-
forming means is performed.
4. The forming device of a glass product according to
Claim 3, wherein the female press-mold returning means
(12) is attached to the female press-mold distributing
means (11) such that the female press-mold returning
means (12) moves in a direction different from a moving
direction of the female press-mold distributing means
(11j whereby a first one of the female press—molds (M)
returns to the gob feeding stage (Sl) from a first one of
the closed loop molding lines (L1, L2) when a second one
of the female press-molds from a second one of the closed
loop molding lines (L1, L2) is being distributed to the
press—-forming stage (52).
5. A forming method of a glass product comprising the
steps of:

successively setting female press—-molds (M) each
comprising a bottom mold (MB) and a shell mold (MS)
engaged with a periphery of the bottom mold (MB) to a gob

feeding stage (Sl);

feeding gob (GB) to the female-molds (M)'at the gob
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feeding stage (S1) at predetermined intervals;

successively transferring the female press-molds (M)
fed with the gob (GB) to a press-forming stage (S52);

press—forming the gob (GB) into a glass product (GS)
at the press—-forming stage (S2);

removing the shell molds (MS) from the female press- |
molds (M) at a shell mold removing stage (S3);

removing the glass product (GS) from the bottom mold
finished with the shell mold removing step at a glass
product removing stage (S4); and

engaging the shell molds (MS) wherein the shell molds
(MS) are engaged with the bottom molds (MB) finished with
the glass prpduct removing step at a shell mold engaging
stage (S5) befofe returning to the éob feeding stage
(sl);

wherein a pair of the press—-forming stages (S2) are
provided interposing the gob feeding stage (Sl); '

wherein a pair of closed loop molding lines (L1, L2)

are provided each of which independently. performs a

-series of steps including the steps of press-forming,

removing the shell mold, removing the glass product and
engaging the shell mold, along with the step of
alternately distributing the female press—-molds (M) fed
with.the gob (GB) in the'step of feeding the gob (GB) to
the press—-forming stages (S2) in the respective closed
loop molding lines (Ll, L2) and the step of alternately

returning the female press-molds (M) finished with the
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step of engaging the shell molds (MS) tq the gob feeding
stage (S1) from the respective closed loop molding lines
(L1, L2); and

wherein, during the step of transferring one of ‘the
female press—molds (M)jfed.with the gob (GB) in a first
one of the closed loop molding lines (L1, L2) to the
press—forming stage (S2), £he step of press-forming the
gob (GB) is performed in a second one of the closed loop
molding lines (L1, L2).

6. A foiming device.of a glass product comprising:

a mold transferring system (1) for transferring step
by step female press-molds (M) each comprising a bottom
mold (MB) and a shell mold (MS) engaged with a periphery
of the bottom mold (MB) or the bottom molds (MB) to
respecfive processing stages (Sl through S5);

a gob feeding means (2) for successively feeding gob
(GB) to the female press—-molds (M) transferred to a gob
feeding stage (Sl) at predetermined intervals;

a press—forming means (3) for press—forming the gob
(GB) in the female press—-mold (M) into a glass product
(GS) at a time point wherein the female press-mold (M)
fed with the gob (GB) is transferred to a press-forming
stage (S2);

a shell mold removing means (4) fqr removing the
shell mold (MS) from the female press-mold (M) at a shell
mold removing stage (S3);

a glass product remov1ng means (5) for removing the
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glass product (GS) from the bottom mold (MB) removed of
the shell mold (MS) at a glass product removing stage
(s4); and

alshell mold engaging means (6) for engaging the
shell mbld (MS) to the bottom mold (MB) removed of the
glass product (GS) at a.shell mold engaging stage (S5)
before returning to the gob feeding stage (Sl);.

wherein said mold transferring system (1) is provided
along a pair of élosed loop molding lines (L1, L2)
provided with a pair of the press—-forming stages (S52)
interposing the gob feeding stage (Sl) and each of which
is provided with the shell mold removing stage (S3), the
glass product removing stage (S4) and the shell mold
engéging stage (SS); and

whe?ein said mold transferring system further
comprising:

.a female press-mold distributing means (1ll) for
alternétely distributing the female press-molds (M) fed
with ;he gob (GB) in the gob feeding stage (S1) to the
pair of the press—-forming stages (S2);

a female press-mold returning means (12) for
returning the female press—-molds (M) each comprising the
bottom mold (MB) and the shell mold (MS) engaged with a
periphery of the bottom mold (MB) at the shell mold
engaging stage (S5) to the gob feeding stage (S1)
alternately from the respective closed loop molding lines

(L1, L2) cooperating with the female press-mold

——————
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distributing means (1l1);

a first mold transferring means (13) for transferring
the female press-molds (M) or the bottom molds (MB) set
in the press-forming stage (S2J and at later stages in a
first closed loop molding line (Ll);

a second mold transferring means (14) for
transferring the female préss—ﬁolds (M) or the bottom
molds (MB) set in the press—forming stage (S2) and at
later stages in a second closed loop molding line (L2);
and

a mold transfer controlling means (15) for
controlling to drive the first and the second mold
transferring means (13, 14) cooperating with a step of
distributing the female press—moids (M) by the female
press-mold distributing means (11) whereby at least
transferring of the female press-mold from the press-
forming étage (S2) of the.first or the second mold
transferring means (13, 14) of one of the closed loop
molding lines (L1, L2) on a side to which the female
press mold (M) has not been distributed.in the step of
distributing the female press-molds (M) is stopped and
the press—forming by the press-forming means is
performed.

7. The forming device of a glass product according to
Claim 6, wherein the female press-mold distributing means
(11) is comprising a swirling transfer member which

swirls in an angular range between the gob feeding stage
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(sl) and theapress-forming stage (S2) for transferring
the female press-molds (M) set at the géb feeding stage
(S1) to the press-forming stage (S2).
8. The forming device of the glass product according'to
Claim 6, wherein the female press-mold distributing meané
(li) consists of a pair of transferring members each
independeﬁtly transferring the female press-molds set at
the gob feeding stage (Sl1) to one of a pair of the press-
forming stages (S2).
9. The forming device of a glass product according to
Claim 6, wherein the female press-mold returning means
(12) consists of a pushiﬁg guide mechanism installed on a
transferring member of the female press—-mold distributing
means (1l) for returning the female press-mold received
from one of the first and second mold transferring means
(13, 14) of one of the closed loop molding lines (L1, L2)
on a side to which the female press-mold (M) has not been
distributed, when the transferring member returns to an
initial position at the gob feeding stage (S1l).
10. A forming method of a glass product comprising the
steps of:

successively setting female press—molds to a gob
feeding stage;

feeding gob (GB) to the female press—-molds (M) at the
gob feeding stage at predetermined intervals;

successively transferring the female press-molds (M)

' fed with the gob to a press—forming stage;
This Sheet Has Been Reﬁaced
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press—forming the géb into a glass product at Hhe

press—-forming stage; and

removing the press—formed glass product at a glass
product removing stage;

wherein a pair of the press-forming sfages are
provided surrounding the gob feeding stage;

wherein a pair of closed loop molding lines are
provided each of which independently performs a series of
steps including the steps of press—-forming the gob and
removing the press—-formed glass product;

wherein a female press—-mold returning means is
ﬁrovided for alternately returning empty female press-—
molds finished with the step of removing the press-formed
glass product to the gob feeding stage from the pair of
the closed loop molding lines;

wherein é dummy transferring step is provided between
the step of transferring the female press-mold fed with
the gob to the press-forming stage of a first one of the
closed loop molding lines and the step of transferring
the female press-mold fed with the gob to the press-
forming stage of a second one of the closed loop molding
lines; and

wherein in said dummy transferring step, the female
press-mold transferring means is reciprocated by n (which

is an integer not less than 1) times without transferring

‘the empty female press-molds, the step of press-forming

is performed and the female press-molds whose number is
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smaller than a total number of processing stages of the
press—-forming stage and later stages by at least two are
selectively transferred;

said female press-mold distributing means forming a
single cycle by a number of the steps of reéiprocating
the female press-mold distributing means, said number
being an odd number not less than three.

11. A forming device of a glass product comprising:

a gob feeding means for successively feeding gob to
female press-molds transferred to a single gob feeding
stage at predetermined intervals;

a preés-forming means for press—forming the gob in
the female press-molds into a glass prodﬁct Qhen the
female press-molds fed with the gob are transferred to a
press—-forming stage; and

a glass product removing means for removing the glass
product at a glass product reﬁoving stage;

wherein the press—forming stage is provided to
surround the single gob feeding stage;

whereih a pair of closed loop molding lines each
independently performing a series of steps including a
step of the press-forming and a step of rembving the
glass product, and a female press-mold distributing means
for transferring the female press-molds which are empty
after finishing the glass product removing step'from the
pair of the closed loop molding lines alternately to the

press-forming stages and alternately distributing the
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I ndependently perforns a series of steps i e st

press-forming the gob and removing the press fg pﬁ@é‘-ged_ S. p Oﬁrﬂmnumu"”""””m

wherein a femal e press-nold returning neans
returning enpty female press- nolds finishgd
press-forned

female press-molds to the press-forming means, are
provided; and
wherein a control device for selectively transferring
the female press-molds whose number is smaller than a
total number of processing stages of the press-forming
- stage and later stages at least by two or more.
12. A forming method of a glass product comprising the
steps of:
successively setting female press—mblds (M) to a gob
feeding stage (S1);
feeding gob (GB) to the female press-molds (M) at the
gob feeding stage (S1) at predetermined intervals;
successively transferring the female press—molds (M)
fed with the gob (GB) to a press—forming stage (S2);
press—forming the gob (GB) into a glass product (GS)
at the press—forming stage;
removing the press—formed glass product (GS) at a
product removing stage (S4); and
successively returning the female press-molds (M) to
the gob feeding stage (S1);
wherein the above series of steps except the step of
feeding géb (GB) fo the female press-mold (M), are
carried out in each of a plurality of closed loop molaing
lines (L1, L2);
wherein a plurality of the press—forming stages (52)

in the closed loop molding lines (L1, L2) are provided
-
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surrounding the gob feeding stage (S1); and
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wherein, during the step of transferring one of the

female press-molds (M) fed with the gob (GB) to the

press—-forming stage (S2) in a first one of the plurality

of the closed loop molding lines (L1, L2), the step of

press—-molding the gob (GB) is performed in a second one

of the plurality of the closed loop molding lines (L1,

L2).

13. A forming device of a glass product comprising:

(1) a gob feeding means (2) for successively feeding

female press-molds (M) transferred to a gob feeding stage

(S1l) with gob (GB) at predetermined intervals;

(2) a plurality of closed loop molding lines (L1, L2)

each further comprising:

(a) a press-forming means (3) for press—forming

the gob (GB) in the female press-mold (M) at a time point
wherein the female press-mold (M) fed with the gob GB is

transferred to a press-forming stage (S2), a plurality of

said press—-forming stages (S2) surrounding the gob

feeding stage (Sl1);

(b) a glass product removing means for removing a

glass product (GS) from the female preess-mold (M) at a

glass product removing stage (S4); and

(c) a mold transferring system (1) for

transferring the female press-molds (M) to the respective

processing stage (Sl1, S2, S4);

said mold transferring system (1) being provided

along a plurallty of closed loop molding lines (Ll, L2)
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wherein a plurality of the press-forming stages (S2) are

provided to.surround the gob feeding stage (S1) and which
include a plurality of the glass product removing stages

(S4) corresponding to the plurdlity of the press-forming

stages (S2);

said mold transferring system (1) comprising:

a female pfess—mo}d distributing means (1l) for
successively distributing the female press—molds (M) fed
with the gob (GB) in the gob feeding stage (Sl) to the
plurality of press-forming stages (S2);

a female press-mold returning means (12) for
successively returning the female press—molds (M) to the
gob feeding stage (S1) from the plurality of closed loop
moldiné lines (Ll, L2) in cooperation with the female
press-mold distributing means;

a plurality of mold transferring means (13, 14) for
transferring the female press—-molds (M) set in the
plurality of the press stages (S2) and later stages in
the plurality of closed loop molding lines (L1, L2); and

a mold transfer controlling means (15) for
controlling to drive the plurality of mold transferring
means (13, 14) in cooperation with the step of
distributing the female press—holds by the female press-
mold Aistributing means (1ll1) whereby at least
transferring of the female press—-mold (M) from the press—
forming stage (S2) by one of the mold transferring means

(13, 14) of one of the closed loop molding lines (Ll, L2)
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to which the female press-mold (M) has been distributed
at a preceding step of dishribdting the female press-mold
is stopped and the press-forming by the press-forming
means is performed. .
14. A forming method of a glass product comprising the
steps of:

successively setting female press-molds (M) each
comprisiné a bottom mold (MB) and a shell mold (MS)
engaged with a periphery of the bottom mold (MB) to a gob
feeding stage (S1);

feeding gob (GB) to the female-molds (M) at the gob
feeding stage (S1) at predetermined intervals;

successively transferring the female press-molds (M)
fed with the goB (GB) to a press—forming stage (S2);

press—forming the gob (GB) into a glass product (GS)
at the press-forming stage (S2);

removing the she;l molds (MS) from the female press-
molds (M) at a shell mold removing stage (S3);

removing the élass product (GS) from the bottom mold
finished with the shell mold removing step at a glass
product removing stage (S4):;

engéging the shell molds (MS) wherein the shell molds
(MS) are engaged with the bottom molds (MB) finished with
the glass product removing step at a shell mold engéging
stage (S5); and

returning the female press-molds (M) finished with

the step of engaging the shell molds (MS) to the gob

——
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feeding stage (Sl) from the respective closed loop
molding lines (L1, L2);

| wherein a pair of the press-forming stages (S2) are
provided interposing the gob fe&eding stage (S1);

wherein a pair of the closed loop molding lines (L1,
L2) are provided each of which independently performs the
above series of steps except the step of feeding the gob
(GB) to the female-molds (M); and

wherein, during the step of transferring one of the
female press-molds (M) fed with the gob (GB) in a first
one of the closed loop molding lines (L1, L2) to the
press~forming stage (S2), the step of press-forming the
gob (GB) is performed in a second one of the closed loop
molding line (L1, L2).

15. A forming device of a glass product cbmprising:

(1) a gob feeding means (2) for successively feeding
gob (GB) to female press-molds (M) transferred to a gob
feeding stage (Sl1) at predetermined intervals; and

(2) a pair of closed loop molding lines (L1, L2)
further comprising:

(a) a press—formiﬁg means (3) for press-forming
the gob (éB) in the female press-mold (M) into a glass
product (GS) at a time point wherein the female press-
mold (M) fed with the gob (GB) is transferred to a press-
forming stage (S2), a pair of said press-forming stages
(S2) surrounding the gob feeding stage (Sl);

(b) a shell mold removing means (4) for removing
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a shell mold (MS) from the female press-mold (M) at a—
shell mold removing stage (S3);

(c) a glass product removing means (5) for
removing the glass product (GS) from a bottom mold (MB)
removed of the shell mold (MS) at a glass product
removing stage (S4);

(d) a shell mold engaging means (6) for engaging
the shell mold (MS) to a periphery of the bottom mold
(MB) removed of from glass product (GS) at a shell mold
engaging stage (S5) before returning to the gob feeding
stage (Sl1); and

(e) a mold transferring system (1) for
transferring step by step the female press-molds (M) each
comprising the bbttom mold (MB) and the shell mold - (MS)
engaged with a periphery of the bottom mold (MB) or the
boftom molds (MB) to the respective processing siages (s1
through S5) which is provided along the pair of closed
106p molding lines (L1, L2); _

wherein said mold tranéferring system further
comprising:

a female press-mold distributing means (l1l1) for
alternatély distributing the female press-molds (M) fed
with the gob (GB) in the gob feeding stage (Sl) to the
pair of the press—forming.stages (S2);

a female press-mold returning means (12). for
returning the female press-molds (M) each comprising the

bottom mold (MB) and the shell mold (MS) engaged with a
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periphery of the bottom mold (nB) at the shell mold
engaging stage (S5) to the gob feeding stage (S1)
alternately from the respective closed loop molding lines
(L1, L2) cooperating with the female press-mold
distributing means (11);

a first mold transferring means (13) for transferring
the female press-molds (M) or the bottom molds (MB) set
in the press—forming stage (S2) and at later stages in a
first closed loop molding line (L1);

a second mold transferring means (1l4) for
transferring the female press-molds (M) or the bottom
molds (MB) set in the press—forming stage (S2) and at
later stages in a second closed loop molding line (L2);
and

a mold transfer controlling means (15) for
controlling to d;iye the first and the second mold
transferring means (13, 14) cooperating with a step of
distributing the female press—molds (M) by the female
press-mold distributing means (1l1l) whereby at least
transferring of the female press—mold from the press-
forming stage (S2) of the first or the second mold
transferfing means (13, 14) of one of the closed loop
molding lines (L1, L2) on a side to which the female
press mold (M) has not been distributed in the step of
distributing the female press-molds (M) is stopped and

the press—-forming by the press-forming means is

performed. _
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16. A forming device of a glass product comprising:

(1) a gob feeding means for successively feeding gob
to female press-molds transferred to a single gob feeding
stage at predetermihed inte;vals; and;

(2) a pair of closed loop molding lines each i
independently performing a series of steps including;

{(a) a press—forming means for press-forming the
gob in thé female press-molds into a glass product when
the female press—molds fed with the gob are transferred
to a press—-forming stage, a pair of said press—forming
stages surrounding the gob feeding meéns; and

(b) a glass product removing means for removing

the glass proéuct at a glass product removing stage;

(¢c) a feﬁale press-mold distributing means for
transferring the female press-molds which are empty after
finishing the glass product removing step from the pair
of closed loop molding lines alternately to the press-
forming stages and alternately distributing the female
press-molds to the press—forming means; and

(d) a control device for selectively transferring
the female press-molds whose number is smaller than a
total number of processing stages of the press-forming

stage and later stages at least by two or more.
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gl ass product, and a fenale press-nold distributing nj
the femal e press-nolds which are enpty after finish

renmoving step fromthe pair of the closed | oop noldijng |ines alterndte

to the press-formng stages and alternately distributi
press-nolds to the press-form ng neansgjare provided;

LA CEmAE S

ng TtIM@CT 1698l ¢
and

A FORMING METHOD OF A GLASS PRODUCT AND ITS DEVICE

ABSTRACT

A FORMING METHOD OF A GLASS PRODUCT COMPRISING
THE STEPS OF SUCCESSIVELY SETTING FEMALE PRESS-MOLDS
TO A GOB FEEDING STAGE, FEEDING GOB TO THE FEMALE
PRESS-MOLDS AT THE GOB FEEDING STAGE AT PREDETERMINED
INTERVALS, SUCCESSIVELY TRANSFERRING THE FEMALE PRESS-
MOLDS FED WITH THE GOB TO A PRESS-FORMING STAGE,
PRESS-FORMING THE GOB INTO A GLASS PRODUCT AT THE
PRESS-FORMING STAGE AND REMOVING THE PRESS-FORMED
GLASS PRODUCT AT A PRODUCT REMOVING STAGE WHEREIN

DURING THE STEP OF TRANSFERRING ONE OF

THE FEMALE

PRESS-MOLDS FED WITH THE GOB TO THE PRESS-FORMING
STAGE IN A FIRST ONE OF CLOSED LOOP MOLDING LINES, THE
STEP OF PRESS-FORMING THE GOB IS PERFORMED IN A SECOND

ONE OF THE CLOSED LOOP MOLDING LINES.

FIGURE 1
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i nvention, which is, for instance, suitable for

gl ass product. -

press-forned gl ass
I nterval for

2

FIGURE

product is renoved,
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manuf acturing a | arge-size
In the form ng device and the form ng nmethod of a

gl ass product of the aforenentioned present invention, a
fromthe nonment of dropping the gob to the

time interva

femal e press-nold to when the

I's inevitably determ ned by the
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f eedi ng the gob and the nunber of the processing stages fromthe gob
feeding stage to the gl ass product renoving stage.
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- 28- The interval for feeding the gob is equal to a sumof a tine for
processing in each of the processing stages and a tine required for
transferring the fenale press- nold or the bottomnold by one stage.
Considering this, for instance, in a form ng device of. a gl ass product,
wherein the gob is fed to the nold approximtely 1 second
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before starting the transfer, the product is renoved from the bottom nold
approximately 2 seconds after the conpleting the transfer, the respective
processing stages are arranged in a line form the tinme is shortened by a
hal f phase both in a cross transfer stage and the gob feeding stage, and
t he nunber of the processing stages fromthe gob feeding stage to the

gl ass product renoving

5

FIGURE 5 a
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FIGURE 5 b
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stage is 13, in case wherein the interval for feeding the gob is 6 seconds
and the tine required for the index is 1 second, the tine interval from
the gob-feeding to the glass-product renoving is approximtely 67 seconds.
The tinme interval fromthe gob-feeding to the glass- product renoving is

approxi mately 67 seconds and remains constant when the interval of feeding
the gob is 6

FIGURE 6
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seconds and does not depend on the weight of the gob. However, assumng a
case of formng a glass product wherein the gob weight is twce as nuch as
that in the former exanple, it is necessary to feed glass matrix from a
melting furnace of glass by an anmount which is twice as nuch as that in

the fornmer exanple. The variation in the feeding anount of the gl ass
matrix deteriorates the

FIGURE 8
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-29- quality of the glass per se (segregation of bubbles or foreign
conponents contained in glass, etc.).
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When the feeding ambunt of the glass matrix fromthe
case of nolding a glass product having
t hat exanpl e,

in the forner

at the
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melting furnace in

the gob weight tw ce as nuch as

of feeding gob is doubled to 12
seconds and the time fromthe gob-feeding to the gl ass

approxi matel y 130 seconds.

product-renoving is

Therefore, the tenperature of the glass product
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gl ass product renobving stage is too low which is apt to cause cracks.

Simlarly,
al so prol onged,
natural radiation is
Ther ef or e,

the tenperature of the shel

atime required for circulating the shel
and a | eavi ng heat

guantity of the shel

nold on the device is
nol d by the

| arger than a receiving heat quantity thereof.
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change at a |ower level. Accordingly, cracks are apt to cause on the
contact face between the glass at a high tenperature and the shell nold at
a | ow tenperature. To solve the above technical problem the capacity
of the nelting furnace of glass is increased (normally the capacity is
determ ned by the size of the nelting furnace), or the |layout of the

form ng device of a glass
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product is changed, and the nunber of the processing stages fromthe
gob-feeding to the gl ass product renoving is reduced, thereby controlling
the tine interval from the gob-feeding to the glass product renoving to a
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- 30 - suitable value. However, all the above nethods require a

|-ar ge-scal ed change of |ayer, which is not easy. It is another object
of the present invention to further provide a forming nethod of a gl ass
product and its device capable of nolding a glass product in a
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preferable tenperature condition by enploying nolds of a necessary nunber
w thout newy designing the layout of the form ng device and changing the
| ayout, while mmintaining the quality of the glass matrix in an excellent
state by maintaining constant the feeding anount of the glass matrix from
the nmelting furnace of gl ass.

14
q—
.-q O
q—
[ 1 | "/1"‘"'1 92
cEeE] 19T | =
_ I (f)
=I[ (e oy
(o] = - ¥ 8 @ M
— 1 <
ey F E #
Tid 1 TiEg— 1
EH—?:_"—LQH HL'OJ_——} 1 1 { -4———[-1—@
twl | —ry ; 0N
o - - K\\\, { Xm;‘ L =
D \ \ < |
O 5471 M 0
L. < g ¥ < 2
= 35
10 @
M = ,/
L M
F=jﬂ.-*—-k_
wn
g or | M D
ﬁE’;"“i : ”,/-——[_J 9
— ———— }‘—
\__JLR L j] n
M
O
q—
——— L _ REPI, A{:g,,.:\ f% i E I JT
ThlsSheetH

unmummmum ey




In the follow.ng nethod according to the present invention, a
predet erm ned nunber of stages are not operated by enploying fenale
press-nolds M the nunber of which is snmaller than a total nunber of
processi ng stages. of each of the closed |loop nolding lines L1 and L2 by a
predet ermi ned nunber, and only predeterm ned female press-nolds are

transferred by one step in use of the
15

FIGURE 17
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nonoper ati on of stages. Further, one cycle of the nold transfer is
performed by reciprocating steps of the fenmale press-nold distributing
nmeans 11 (Figure 1), the nunber of the reciprocating steps which is an odd
nunber not less than 3, whereby all the fermal e press-nolds wundergo the
sane thermal cycle. The "one cycle" does not indicate the female
press-nold is circul ated over the
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but that the arrangenent of the female

whol e st ages,
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press-nolds and the state of the female press-nold distributing neans 11
restore to the sane arrangenent and the sane state. Further, a
function is added to the form ng device of a glas product realizing the
form ng nethod wherein only predeterm ned fenmal e press-nolds can
selectively be transferred at the respective nold transferring steps, by

18

FIGURE 21

(Step 1)
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provi ding the nold-transfer controlling neans 15 whereby the nold
transferring nmeans 13 and 14 are controlled to drive in corporation with
the step of distributing the fenale press-nolds Mby the femal e press-nold
di stributing neans 11, the transferring of the female press-nold Mfrom
the press-formng stage S2, at least in the step of distributing the
femal e press-nolds M by the

19

FIGURE 23

(Step 3)
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mol d transferring nmeans of the closed |Ioop nolding line to which the
fremal e press-nold M has been distributed in the preceding distributing
step, is stopped, and the press-formng is perfornmed by the press-formng
means 3. First, an explanation will be given of the basic operation
of a form ng device of a glass product according to the present invention.
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In Figure 1, in the nold transferring system1, a plurality, for instance,
a pair of the press-formng stages S2 are provided surroundi ng around the
single gob feeding stage S1, along a plurality, for instance, a pair of
the closed |oop nolding Iine L1 and L2, which include the glass product
renovi ng stages S4 corresponding to the

21

FIGURE. 27 This Sheet Has Been Replaced
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- 32 - respective press-form ng stages S2. The femal e press-nold
distributing neans 11 successively distributes the fenale press-nolds M
fed

22

e

-

i

FIGURE 29
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with the gob GB in the gob feeding stage S1 to the plurality of
.press-form ng stages S2, and the female press-nold returning neans 12
successively returns the female press-nolds Mto the gob feeding stage Sl
fromthe respective closed |loop nolding Iine L1 and L2, in corporation
with the fenmal e press-nold distributing neans 11.
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Further, the nold transfer controlling means 15 controls to drive the nold
transferring nmeans 13 and 14 in corporation with the step of distributing
the female press-nolds Mby the female press-nold distributing nmeans 11,
stops the transferring of the female press-nold M fromthe press-form ng
stage S2, at least in the above distributing step, by the nold
transferring nmeans of the '
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an expl anation

Next ,

and has the press-form ng

‘of a form ng device of a glass product of

~form ng operation.

closed loop nolding Iine to which the female press-nold M has been
be given of the operation

distributed at the preceding distributing step,
means 3 performthe press-

will

which is a type of device whérein the female press-nold M

i nventi on,

this
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consists of the bottomnold MB and the shell nold M5 that 1is engaged with
and renoved fromthe periphery of the bottomnold MB, and which is
applicable to the system ' '
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FIGURE 34

‘Step 1

FIGURE 35
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-33 - having a pair of the closed |oop nmolding lines L1 and L2. The
nold transferring systeml1 is provided with a pair of press-form ng stages
S2 interposing the single gob feeding stage S1, and is provided along a
pair of the closed loop nolding lines L1 and L2 in each of which the

shell nold renoving stage S3, the glass product renoving

27

FIGURE 36

Step 3
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stage $4 and the shell nold engaging stage S5 are provided in
correspondence with the press-formng stage S2. As shown in Figure 1, the
respective neans 11 through 15 conposing the nold transferring system1l
operate as foll ows. The femal e press-nold distributing neans 11
alternately distributes the female press-nolds Mfed with

28

FIGURE 38

‘Step 5
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the gob in the gob feeding stage S1 to the pair of the press-formng
stages S2. Further, the female press-nold returning neans 12 alternately
returns the femal e press- nolds Meach of which consisting of the bottom
nold MB and the shell nold M5 that has been engaged with the periphery of
the bottomnmold MBin the shell nmold engaging stage S5, to the gob feeding
stage S1 fromthe :
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respective closed |loop nolding lines L1 and L2. Further, the first
nold transferring neans 13 transfers the fenale press-nolds Mor the
bottom nolds MB which are set in the press-form ng stage S2 and | ater
stages in the closed |loop nolding |line Li, and the second nold
transferring neans 14 transfers the female press- nolds Mor the bottom
nmol ds MB which are set in the '

20
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3.1 OCT 1998 - 34 - press-formng stage S2 and
| ater stages in the closed loop nolding Iine L2. These nold transferring
means 13

FIGURE ' 44 il \lll\\\'iii’\l\‘\iif“ |
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and 14 are pertinently controlled to drive by the nold transfer

control ling neans 15. Specifically, the nold transfer controlling
nmeans 15 controls to drive the first and the second transferring neans 13
and 14 in cooperation with the step of distributing of the fenale
press-nolds Mby the female press-nold distributing means 11, wherein the

32
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transferring of the female press-nmold Mfromthe press- form ng stage S2
of the first nold transferring neans 13 or the second nold transferring
nmeans 14 of one of the <closed |loop molding lines L1 and L2 to which the
female press-nold M has not been distributed, at |east at the -step of
distributing the female press-nold Mby the fenale press-nold distributing
nmeans 11, is stopped and

33
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has the press-form ng nmeans 3 performthe press-formng operation.
*Accordingly, in the step wherein the fenale press- nold distributing neans
11 distributes the female press- nold Mfromthe gob feeding stage S1 to
the press-formng stage S2 on the side of the closed |oop nolding Iine '
(for instance, L1), the second nold transferring nmeans 14 of

34
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glass product, and considerably impkevimg—the degrees of

freedom in the design of the layout and in the alteration
of the layout in a molding line of a glass product.
According to an aspect of the present invention,
there is provided, a:forming method of a glass product
comprising the steps of:
Successively setting female press-molds (M) to a gob
feeding stage (S1);
feeding gob (GB) to the female preés—molds (M) at the
gob feeding stage (S1) at predetermined intervals;
successively transferring the female press-molds (M)
fed with the gob (GB) to a press-forming stage (S2); |
press—forming thg gob (GB) into a glass product (GS)
at the press—fofming stage (S2); and
. removing the press-formed glass product (GS) at a

product removing s¥®age (S4);

wherein a plurality of closed loop molding lines (L1,
L2) on which the female press-molds (M) move substantially
iinearly are provided each of which 1lines (L1, L2)
independently performs a series of steps including the steps
of press-forming the gob (GB) and removing the press-formed
glass product (GS), along with the étep of successively
transferring the female press-molds (M) fed with the gob

(GB) in the step of feeding the gob (GB) to the/fifff;/,ﬂ

Qoist-e e
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- 35 - perforned. Accordingly, the tinming of feeding the gob at the gob

f eedi ng stage Sl can-substantially be determ ned by conS|der|nq,onLy the
press-formng tine at form ng stage S2[y st mmm pmnsidé ing the
|ndex tinme of ““m““mm&\m\mi mld Mto the presﬁ ‘Jf age !82.
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CLAIMS:

1. A forming method of a glass product comprising the

steps of:

succeséively setting female press-molds (M) to a gob
5 feeding stage (Sl1);
feeding gob (CGB) to the female press-molds (M) at the
'gob feeding stage (S1) at predétermined intervals;
successively transferring the female press-molds (M)
fed with the gob (GB) to a press-forming stage (S2);
10 press—forming the gob (GB) into a glass product (GS)

at the press-forming stage (S2); and

removing the press-formed glass product (GS) at a
é}oduct removing stage (S4);

wherein a pluralityjof the press—forming stages (SZ)

15 are provided surrounding the gob feeding stage (Sl);

wherein a plurality of closed loop molding lines (L1,
L2) on which the female press-molds (M) move substantially
linearly are provided each of which 1lines (L1, L2)
independently performs a series of steps including the steps
of press-forming the gob (GB) and removing the press-formed
20 glass product (GS), along with the step of successively
transferring the female press-molds (M) fed with the'gob
(GB) in the step of feeding the gob (GB) to the press-
forming stage (S2) in each of the closed loop molding lines
(L1, L2), and the step of successively returning the female
press-molds (M) after finishing the step of removing the
press~formed qlass product (GS)'to the gob feeding stage
25 (S1) from each of the closed loop molding lines (L1, L2);

i i
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wherein, during the step of transferring one of the
female press-molds (M) fed with ;he gob (GB) to the
press—forming stage (S2) in a first one of the closed
loop molding lines (L1, L2), the step of press-forming
the gob (GB) is perf;rmed in a2 second one of the closed
loop molding lines (L1, L2),.
2. The method of forming a glass producﬁ according to
Claim 1, wherein, during the step of returning one of the
female press-molds (M) to the gob feeding stage (Sl) from
the first one 6f-thé.closed loop molding lines (L1, L2),
the step of transferring one of the press-molds (M) from
the gob geeding stage (S1) to the press—-forming stage
(S2) is performed in the second one of the plosed loop
molding lines (L1, L2).
3. A forming device of a glass product comprising:

a mold transferring system (1) for transferring

female press-molds (M) to respective processing stages

"~ (S1, S2, S4);

a gob feeding means (2) for successively feeding the
female press-molds (M) transferred to a gob feeding stage
(S1) with gob (GB) at predetermined intervals;

a press—forming means (3) for press-forming the gob
(GB) in the female-press mold (M) at a time point wherein
the female press-mold (M) fed with the gob (GB) is
transferred to a press-forming stage (S$2); and

a glass product removing means (5) for removing a

glass product (GS) fiom the female press-mold (M) at a
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glass product removing stage (54);

said mold transferring system (1) being provided
along a plurality of closed loop molding lines (L1, L2)
on which female press-molds (M) move substantially linearly
and wherein a plural{ty of the press-forming stages (S2) are
provided to surround the gob féeding stage (S1) and which

include a plurality of the glass product removing stages
(S4) corresponding to the plurality of the press-forming

stages (szj;

said mold transferring system (1) comprising:

a female press—mold distributing means (1l1l) for
successively distributing the femaie press-molds (M) fed
with the gob (GB) in the gob feeding stage (Sl) to the.
plurality of press—forming stages (S2);

a female press-mold returning means (12) for
successively returning the female press-molds (M) to the
gob feeding stage (Si) from the plurélity of closed loép

molding lines (L1, L2) in cooperation with the female

press-mold distributing means;

20

25

a plurality of mold transferring means (13, 14) for
transferring the female press-molds (M) set in the
plurality of the press-forming stages (S2) and later
stages in the plurality of closed loop molding lines (L1,
L2); and .

a mold transfer controlling means (15) for
controlling to drive the plurality of mold transferring
means (13, 14) in cooperation with the step of

distributing the female press-molds by the female press-
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mold distributing means (1l1) whereby at least
transferring of the female press-mold (M) from the press-
forming stage (S2) by one of the mold transferring means
(13, 14) of one of'the'closed loop molding lines'(Ll, L2)
to which the female ﬁfess-mold (M) has been distributed

at a preceding step of distributing the female press-
molds is stopped and the press-forming by the press-
forming means is performed.

4. The forming device of a glass product according to
Claim 3, wherein the female press-mold returning means
(12) is attached to the female press-mold distributing
means (l1l) such that the female press-mold returning

means (l2) moves in a direction different from a moving
direction of the female press-mold distributing means

(11) whereby a first one of the female press-molds (M)
returns to the gob feeding stage (S1) from a first one of -

the closed loop molding lines (L1, L2) when a second one

.0f the female press-molds from a second one of the closed’

loop molding lines (L1, L2) is being distributed to the

press—forming stage (S2).

5. A forming method of a glass product as claimed in
claim 1, wherein the method also comprises:

the female press-molds (M) each comprising a bottom
mold (MB) and a shell mold (MS) engaged with a periphery of
the bottom mold (MB);

after the press-forming stage (S2) removing the shell
molds (MS) from the female press-molds (M) at a shell mold
removing stage (S3);
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removing the glass product (GS) from the bottom mold
finished with the shell mold removing step at a glass
product removing the stage (S4); and
5 engaging the shell molds (MS) wherein the shell molds
(MS) are engaged with the bottom molds (MB) finished with
the glass product removing step at a shell molding engaging
stage (S5) before returning to the gob feeding stage (S1);
wherein a pair of the press-forming stages (S2) are
10 provided interposing the gob feeding stage (S1);
wherein a pair of closed loop molding lines (L1, L2)
on which the female press-molds (M) move substantially
linearly are provided each of which independently performs
a series of steps including the steps of press-forming,
15 removing the shell mold, removing the glass product and
engaging the shell mold, along with the step of alternately
distributing the female press—-molds (M) fed with the gob
(GB) to the press-forming'étages (S2) in the respective
closed 1loop molding 1lines (L1,  L2) and the step of
20 alternately returning the female press-molds (M) finished
with the step of engaging the shell molds (MS) to the gob
feeding stage (S1) from the respective closed loop molding
lines (L1, L2).

25 .6. A forming device of a glass product as claimed in
élaim 3, wherein the device comprises: _
a mold transferring system (1) for transferring step
by step female press-molds (M) each comprising a bottom mold
(MB) and a shell mold (MS) engaged with a periphery of the
30 bottom mold (MB) or the bottom molds (MB) to respective
processihg stages (S1 through S5);
and alsc comprises:
a shell mold removing means (4) for removing the shell
mold (MS) from the female press mold (M) at a shell mold
35 removing stage (S3);

a glass product removing means (5) for removing the
e
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glass product (GS) from the bottom mold (MB) removéd of
the shell mold (MS) at a glass product removing stage
(S4){ and
a shell mold engaging means (6) for engaging the
5 shell mold (MS) to the bottom mold (MB) removed of the
glass product (GS) at a shell mold engaging stage (S5)
before returning to the gob feeding stage (S1);

wherein saiq mold transferring system (1) is provided
along a pair of closed loop molding lines-(L1, L2)

10 provided with a pair of the press-forming stages (S2)
interposing the gob feeding stage (S1) and each of which
is provided with the shell mold removing stage (S3), the
glass product removing stage (S4) and the shell mold
engaging stage (S5); and .

15 wherein said mold transferring system further
‘comprising: '

a female press-mold distributing means (1l) for
.alternately distributing the feﬁale press-molds (M) fed
with the gob (GB) in the gob feeding stage (S1) to the

20 pair of the press-forming stages (S2);

a female press-mold returning means (12) for
returning the fema;e_press—molds (M) each comprising the
bottom mold (MB) and the shell mold (MS) engaged with a
pefiphery of the bottom mold (MB) at the shell mold

25 engaging stage (S5) to the gob feeding stage (S1)

alternately from the respective closed loop molding lines

(L1, L2) cooperating with the female press-mold
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distributing means (11);

a first mold transferring means (13) for transferring
the female press-molds (M) or the bottom molds (MB) set
in the press—-forming stage (S2) and at later stages in a
first closed loop'moiding line (L1);

a second mold transferring means (14) for
transferring the female press-ﬁolds (M) or the bottom
molds (MB) set in the press-forming stage (S2) and at
later stages in a second closed loop molding line (L2);
and

a mold transfer controlling means (15) for
controlling to drive the first and the second mold
transferring means (13, 14) cooperating with a step of
distributing the female press-molds (M) by the female
press-mold distributing means (11) whereby at least

transferring of the female press-mold from the press-

forming stage (S2) of the first or the second mold

5transferring means (13,-14) of one of the closed loop’

dolding lines (L1, L2) on a side to which the female
press mold (M) has not been distributed in the step of
distributing_the.female press—-molds (M) is-stopped and
the press-forming by the press-forming means is
performed.

7. The forming device of a glass product acco?ding to
Claim 6, wherein the female press-mold distributing means
(11) is comprising a swirling transfer member which

swirls in an angular range between the gob feeding stage

This Sheet Has Been RTlaced
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(Sl) and the press-forming stage (S2) for transferring-
the female press-molds (M) set at the gob feeding stage
(S1) to the press—forming stage (S2).

8. The formlng device of the glass product according to
Claim 6, wherein the female preés-mold distributing means

(11) consists of a pair of transferring members each

independently transferring the female press-molds set at

the gob feeding stage (S1) to one of a pair of the press-
forming stages (S2). |

9. The forming device of a glass product according to
Claim 6, wherein the female press-mold returning means
(12) consists of a pushieg guide mechanism installed on a
transferring member of the female“éreseimold distributing
means (l11) for returning the female press—mold received
from one of the flrst and second mold e}ansferrlng means

(13, 14) of one of the closed loopumolding lines (L1, L2)

on a side to which the female press-mold (M) has not been

distributed, when the transferrlng member returns to an

initial position at the gob feedlng stage (s1).

10. A forming method of a glass prod.uctas claimed in claim 1,

wherein a female press—mold,#eﬁurhing means is
provided for alternately returning empty female press-
molds finished with the step of removing the press-formed

—

glass product to the gob feedlng staae from theclosed

loop molding lines (L1, L2);
wherein a dummy transferring-step is provided between
the step of transferring the femaie press-mold fed with

the gob to the press—forming.stege of a first one of the



of "a panel. ST17 designates a gob feeding stage wherein gob from an
corifice (feeding port) 20 is fed to a female press-nold (a female nold

“wherein ETEDELL_QQLQ_LELLS._engaged with a periphery of
at* prede ernined i nterval s. Interposing STl?, two routg
A 70

closed loop molding lines (L1l) and the step of transferring
the female press-mold fed with the gob to the press-forming
stage of a second one of the closed loop molding lines (L2);
5 and
wherein said qﬁmmy transferring step, the female
press-mold transferring means is reciprocated by n (which is
an integer not less than 1) times without transferring the
empty female press-molds, the step of press-forming is
10 performed and the female press-molds whose number is smaller
than a total number of processing stages of the press-
forming stage and later stages by at least two are
selectively transferred;
said female press-mold distributing means forming a
15 single cycle by a number of the steps reciprocating the
female press-mold distributing means, said number being an
odd number not less than three.

11. A forming device of a glass product as claimed in

20 claim 3 wherein a pair of closed loop molding lines each
independently performing a series of steps including a step
of the press-forming and a step of removing the glass
product, and a female press-mold distributing means for
ftransferring the female press-molds which are empty after

25 finishing the glass product removing the step from the pair
'of the closed loop molding lines alternately to the press-
formed stages and alternately distributing the female press-
molds to the press-forming means, are provided; and

wherein a control device for selectively transferriﬁg
the female press-molds whose number is smaller than a
total number of processing stages of the press-forming

stage and later stages at least by two or more.
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A FORMING METHOD OF A GLASS PRODUCT AND ITS DEVICE

ABSTRACT

A FORMING METHOD OF A GLASS PRODUCT COMPRISING
THE STEPS OF SUCCESSIVELY SETTING FEMALE PRESS-MOLDS
TO A GOB FEEDING STAGE, FEEDING GOB TO THE FEMALE
PRESS-MOLDS AT THE GOB FEEDING STAGE AT PREDETERMINED
INTERVALS, SUCCESSIVELY TRANSFERRING THE FEMALE PRESS-
MOLDS FED WITH THE GOB 'j'.‘O A PRESS-FORMING STAGE,
PRESS-FORMING THE GOB INTO A GLASS PRODUCT AT THE
PRESS-FORMING STAGE AND REMOVING THE PRESS-FORMED
GLASS PRODUCT AT A PRODUCT REMOVING STAGE WHEREIN
DURING THE STEP OF TRANSFERRING ONE OF THE FEMALE
PRESS-MOLDS FED WITH THE GOB TO THE PRESS-FORMING
STAGE IN A FIRST ONE OF CLOSED LOOP MOLDING LINES, THE
STEP OF PRESS-FORMING THE GOB IS PERFORMED IN A SECOND
ONE OF THE CLOSED LOOF MOLDING LINES.

FIGURE 1
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_@ﬁifhfs Exanpl e, STO designates a press-formng stage wherein gepmrom
Eress-forninq operation is performed with rﬁspecL_Lg_Lhe,"nb yn the femal e

“press-mold M' ST1 and ST2, air forning stagdRFRhACEMENThEHBEE$s- nol d panel
is shaped in a formalong the fenal e press-nolfdb ' air, ST3, a

shell nold renoving stage wherein the shell |ndl ' moVed fromthe
femal:e press-nold M ST4 %%6f1m

’

-1-

A FORMING METHOD OF A GLASS PRODUCT AND ITS DEVICE

The present invenéion relates to é forming method éf
a glass prodﬁct suqh.as a panel for a cathode ray tube
(CRT) wherein a lump of glass (gob) in a molten state is
drcppéd £rom an orificé (feeding port) to a-female press-
mold which is pressed by a male press—-mold (plunger), and
iés_device, particularl¥y.to a novel forming method of a |
glass product and its device with respect to a line
wherein the female press-molds are sucéessively seé at a
gob ﬁéeding stage, the gob is continuously fed and a
gl;ss product is successivé;y removed after subjecting
the gob to a press—forming step. . ' :

' Cdnventionally, a method has normally been adopted in
casé of press-forming a glass product such as a panel for
aicaT, vherein female press-molds are placed aiong a
periphery of a rotatable disk-like tabi:, gob is |
successively fed to the female press-molds placed on the
table by dropping the gob from an orifice provided above

the rotating table, the female press-molds are

REPLACEMENT SHEETS SG




_ through ST9, cooling stages wherein the press-formed p4 PL%gfﬁﬁ&ng@rJ
cooled in the bottomnold MB which is renoved of the shelp—motrd-Ns—s

MmuT U™ rmhioy

. a cross transfer stage wherein the bottomnmold MB in the |cagl,i ge
pandl ST

. ST9 is transferred in the right angle direction, STII, §

stage wherein the panel in the bottomnold M is autongtijically renoved,

- ST12,

a panel

renovi ng stage -2 -

successively transfered to a press—forming stage and a
glass product is press-formed by pressing the gob by a
plunger. _

In such a forming method of a glass product, the
female press-molds are successively set at a single gob
feeding stage, the gob is continuously fed, the female
press-molds fed with the éqb are successively transferréd
to the press-forming stage and the press-forming step is
performed. Accordiﬁgly, the timing for feeding the gob
is normally determined inevitably by a sum of a pressing
time and a transfer time (index time) which is required
for transferring the female press—mold from a gob féeding

stage to'the.press-forming stage. For instance, when the

- pressing time is approximately 3 seconds and the index

time is approximately 2 seconds, the timings of feeding
the gob are at intervals of approximately 5 seconds, and
therefore, the molding rate of a glass product is
restricged to approximatelyllz pieces per minute.
Therefore, there has been a request for further promoting
the molding efficiency of_a glass product.

As a conventional molding method of a glass product
wherein the molding efficiency.of a glass product is
promoted in response to the requést, there is a method
(Japanese Examined Patent Publication No. 23421/1989),
wherein, for instance, as shown in Figure 50, female
press-molds M on a disk-like turn table T are

successively set with respect to a single gob feeding



wherein the panel is manually renoved in starting the RE@EA@uwai,gfﬂﬁ
he

shell nold engagi ng stage wherein the shell nold M5 engaged—wi-tth
bottomnold MB which is finished with the renoving of h& pp&ql199§T1
nold return waiting stage wherein the femal e press-npld enpor ar i

O

e

waits before returning the female press-nold Mto the geb+feeding.stl
ST17, ST15, a nold returning -3 -

D

age

stage S1 (® in Figure 50) to which gob is continuously
fed by a gob feeding device G, the female press-molds M
which are set with respect to the gob feeding stage S1
are transferred by every pitch (m), and at a stage
wherein the female press-molds M fed with the gob are
transferred to continuous press-forming stages S21 and
$22 (® and ® in Figure 50), the press—forming step is
simultaneously carried out by a press device P. Or,
there is a method (see Jaﬁanese Examined Patent
Publication No. 44648/1989), wherein as shown in Figure
51, the female press-molds M on a disk-like turn table T
are successively set with respect to gob feeding stages
S1Y and S12 (D and @ in Figure 51), the female press-
molds M which are set in the gdb feeding stages S11 and
S12 are transferred by every twé pitches (2 m), and at |

'~ the stage wherein the female press-molds M fed with the
gob are transferred to two contiguous press—-forming
stages S21 and szzi(() and @ in Figure 51), the press-
forming step is simultaneously carried out by the press
device P. '

In the former type of device, although it is
certainly possible to accelerate the timing for feeding
the gob at the gob feeding stage S1, the time from when
the gob touches the female press-mold M to when the
pressing step is started, differs between the respective
press—-forming stages S21 and S22. Accordingly, the

moldabilities of glass products respectively molded by



. \tatd \
stage wherein the female press-nold Mis returned to the] gob Téedingistlage
ST17, ST16, a dummy stage wherein a pusher 133, nentionkdghp@@r&g%pjls,
ST18, a shell nold !
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the press stages S21 and S22 are different with each
other, which is apt to deteriorate the uniformity of the
quality of the glass proQuct. | |

On the other hand, even in case of the latter type of
- device, although it is certainly possible to accelerate
the timing for feeding the gob, by the plurality of the
gob feeding stages S11 and S12, the gob which is fed to
the female press-molds at the respective gob feeding
stages S1l1 and S12 are dropped from different ori:ices.
Accordingly, a variaéion is apt to cause inherently in
the size of the gob, the moldabilities of the glass
products respectively molded by the press-forming stages
S21 and S22 differ to each other by the variation, and.
the uniformity of the quality of the glass product is apt
- to deteriorate. . |

Further, in both the former and the latter type .of
devices, heat is rédiated from the female press-molds M
when the gob is fed to the female press-molds M. The
female press-molds M are placed in the vicinity of the
outer periphety of the turn table T along its peripheral
direction. Therefore, the rate of .heat radiation from
the female press-molds M is apt to be nonuniform in the
radial direction of the turn table T. Accordingly, the
thermal distortion of the -female press-mold M is
nonuniforﬁ'in the radial direction of the turn table T,
and the dimensions of the glass product are apt to be

deviated in the radial direction of the turn table T.



-38- exchangi ng and renoving stage wherein the shel | {gmC T %WS%§
renmoved fromthe female press-nold Mand is nal funct et \tateiached“wit h

Wi G H

defects or the like) is exchanged and renoved or takenf out to the oytgide
of the system ST19, a shell nold exchanging and fitking3sk@GE PMherieiln a

new shel |

node M5 is exchanged and fitted,
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Further, in molding a glass product, it is necessary
to provide a éob feeding step, a press—-forming step, a
glass product £emoving step, a shell mold attaching step
which maintains a mbld forming shape by engaging a shell
mold to a periphery of a b;:tom mold in the press-forming
step, which is necessary for enabling the press—forming
step by the female press—m&ids M, and a shell mold
removing step for removing the shell mold from the bottom
mold before removing the glass product which is necessary
for enabling the glass product removing step. Since the
female preés-molds M are plaéed and transferred on the
turn table T, the above respective steps should be laid

out on a circular locus of the turn table T which is the

transfer locus of the female press-molds M, the number of

the female press-molds M or the bottom molds placed on

fhe turn table T is uniquely determined by the size of
the turn table T, and it is difficult to arbitrarily
increase the number of the femaie press-molds M or the
bottom molds in accordance with the necessity.

Therefore, the degrees of freedom in the qesign of the
layout qf the molding line of a glass product, and in the
alteration in the layout are considerably restricted.

It is an object of the present invention to solve the
above technical problems and to provide a forming method
of a glass product and its device capable of promoting
the.molding efficiency of a glass product, preferably

maintaining the uniformity of the molding quality of a



ST20, a bottom nol d exchangi ng and renovi ng stage __pgAﬁE&ﬁﬂﬁ&@ﬂﬁﬁg I oned
bottomnold MB is exchanged and renoved or taken u‘@bemrh€“6ﬁf§qu of the
system spare, ST21, a spare bottom nold exchangi ng %nd r g du

stage wherein a mal functioned bottomnold MB is exth nééﬁﬂgxa r enoMed or
taken out to the outside of the system and ST22, bot.t om peld—ex¥chiangi ng

and fitting stage wherein
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glass product, and considerably improving the degrees of
freedom in the design of the layout and in the alteration
_of the layout in a molding line of a glass product.
According to an aspect of the present invention,
there is provided, a forming method of a glass product
comprising the steps of:
successively setting female press-molds (M) to a gob
feeding stage (sl):
feeding gob (GB) to the female press-molds (M) at the
- gob feeding stage. (S1) at predetermined intervals;
successively transferring the female press-molds (M)
fed with the gob (GB) to a press—-forming stage (S2);
press—-forming the gob (GB) into a glass product (GS)
at the press-forming stage (S2); and
' removing the press-formed glass product (GS) at a

product removing stage (S4);

wherein a plurality of closed loop molding lines (L1,
L2) on which the female press-molds .(M) move substantially
linearly are provided each of which 1lines (L1, L2)
independently performs a series of steps including the steps
of press-forming the gob (GB) and removing the press-formed
glass product (GS), along with the étep of successively
transferring the female press-molds (M) fed with the gob
(GB) in the step of feeding the gob (GB) to the press-



a new bottomnold MB i s exchanged and fitted. Fut RRELACH zh*ﬁlgyggf
exanmpl e, the female press-nolds Mor the bottom nol d$ WB-are-tramsfe
to the respective processing stages by a nold transferii 29 gﬂfﬁ s
in Figures 2 and 3. In Figures 2 and ‘3, the noldjtfa s? rriﬁgbs J
100 conprises a swirl transfer device 31 which swirlg the

_7_

molds (M) after finishing the step of removing the press-
formed glass product (GS) to the gob feeding stage (S1)
from gaéh of the closed.loop molding lines (Ll, L2); and

wherein, during the step of transferring one of'thé
female press-molds (M) fed with the gob (GB) to the
press—forming stage (S2) in a first one of the closed
loop molding lines (L1, L2), the step of press—forming
the gob (GB) is performed in a second one of the closed
loop molding lines (L1, L2).

In the drawings: |

Figure 1 is an explanatory diagram showing a forming
method of a glass product and the construction of its
device accordiné to the present invention;

"~ Figure 2 is an explanatory diagram showing the total
construction of an example of a molding device for a
panel.of a CRT to which this invention is applied;

Figure 3 is an explanatory diagram showing the total
construction of a mold trénsferring system which is
employed in Examples; .

Figure 4 is an explanatory diagram showing a support
structure of a swirl type transfer device employed in
Examples;

Figure 5(a) is an eiplanatory diagram shoéing a
relation among a female press—mold, a pallet and a
lifter, and Figure 5(b) is a diagram viewed in the

 direction of an arrow mark V in Figure 5(a);

Figure 6 is a plane view of a pallet employed in



femal e press-nolds M between a pair of the press-form ng stages STO, a
pair of the air form ng stages ST1l, a pair of nold @ngﬁﬂ?%ghthﬂgg@ﬁages
ST14 and a pair of the nmold returning stages ST15,RFHJ post g thet gob
feeding stage ST17, an A-side linear transferringjdevice 32 which
linearly transfers the fenale press-nolds M or the |bdttHhOCHI¥E MB &nong
the-air formng stage STl through the™ © 7

Examples;

Figure 7 is a perspective view of a lifter employed
in Examples;

Figure 8 is an explanatory diagram shbwing the
outliné of a pushing guide mechanism employed in
Examples;

Figure 9 is a diagram viewed in the direction of IX
in Figure 8; _ _

Figure 10 is a'diagram viewed in the direction of X
in Figure 9;

Figure 11 is a diagram viewed in the direction of XI
in Figure 10;

Figure 12 is an explanatory diagram showing a press-

| forming device employed in Example;

Figure- 13(a) is an explanatory diagram showing a
front view of an outer linear transfer device with

. respect to processing stages of ST2 through ST9 and ST20
and ST21, and Figure 13b is an explanatory diagram of a
front view of an inner linear transfer device with
respect to proceésing stages of ST10 through ST13 and
sT22;

Figure 14 is a sectional diagram taken along the line
XIV-XIV in Figure 13;

Figure 15 is an explanatory diagiam showing a cross
transfer device employed in.Examples:

Figure 16 is a shell mold engaging and removing

device employed in Examples;
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cool i ng stage ST9 and anong the cross transf REHt AUSETN hr ough
- the nold waiting stages ST14, on the A-side RO SHEET
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Figure 17 is a diagram of a shell mold holding hand

in Figure 16 viewed from the

XV1iI;

direction of an arrow mark

Pigure 18 is an explanatory diagram showing a gléss

product removing device for a panel of a CRT employed in

Examples;

Figure 19 Shows timing charts indicating operational

states of a female press-mold distributing device, a

female press-mold returning device and a press-forming

device in a molding device for a panel of a CRT employed

in Example 1;

Figure 20 shows timing charts indicating operational

states of linear transfer devices, a cross transfer

device and a glass product removing device in a molding

device for a panel of a CRT employed in Example 1;

Figure 21 is a schematic

 step (1) of a molding device

employed in Example 1;
Figure 22 is a schematic
step (2) of.a molding device
employed in Example 1; |
Figure 23 is a schemétic
step (3) of a molding device
employed in Example 1;
Figure 24 is a schematic
step (4) of a molding device

employed in Example 1;

diagram showing the motional

for a panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the mb;ional

for a panel of a CRT



and a B-side linear transverse device 33 which |ineart
femal e press-nolds Mor the bottomnolds MB anongi|t

ST1 through the cooling stage ST9 and anong the ckoss qqﬂgﬁgggstages
ST10 through the rmold waiting stage ST14 on the B—Zide

press-form ng device 34 (see Figure 12)
stage STO A shell nold

Figure 25 i& a schematic
step (5) of a molding device
employed in Example 1; .

Figure 26 is a schematic
step (6) of a molding device
employed in Example 1;

Figure 27 is a schématic
étep (7) of a molding device
employed in'Examéle 1;

Figure 28 is a schematié
step (8) of a molding device
employed in Example 1;

Figure 29 is a schematic
step (9) of a molding device
employed in Example 1;

Figure 30 is a schematic

he

l age

Fur { her,

a

i nst al | ¢d hat—t-he—press—f of i ng

diagram showing the motional

for a panel of a CRT

diagram showing the moticnal -

for a'panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the motional

for a panel of a CRT

diagram showing the motional

step (10) of a molding device for a panel of a CRT

employed in Example 1;

Figure 31 is an explanatory diagram showing a

variational example of a female press-mold distributing

device employed in Example 1;

Figure 32 shows timing charts indicating operational

states of a female press-mold distributing device, a

female press-mold returning device and a press—-forming

device in a molding device for a panel of a CRT employed

in Example 2;

Figure 33 shows timing charts indicating operational



renpvi
shel |
panel
renpvi

ng stage ST11.

press-nold M conprises

ng and engagi ng device 35 (see Figure 16) is iR %KL ?hbetmeen t he
nmol d renoving stage ST3 and nold e Ry 'a ST1§ A
renoving device 36 (see Figure 18)
Femal e press-nold
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states of linear transfer devices, a cross transfer

device and a glass product removing device in é'molding

device for a panel of a CRT employed in Example 2;

Figure 34 is a schematic dlagram showing the motional

step (1) of a
Example 2;
Figure 35
step (2) of a
Example 2;

Figure 36

step (3) of a

.Example 2;

Figure 37

step (4) of a

'Exampie 2;

Figure 38

_sfep (5) of a

Example 2;
Figure 39
step (6) of a
Example 2;
Figure 40
step (7) of a
Example 2;
Figure 41
step (8) of a

Example 2;

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

is a schematic

molding device

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram Showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

diagram showing the motional

for a panel of a CRT in

‘diagram showing the motional

for a panel of a CRT in
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the bottomnold MB having a recess along the confi RER &mﬁ”ﬁ#“hSE
which is an object of press- formng and the shell nn¥d M5 whi ¢

-attachablly and detachably engages with a periphera oBt1 06743998 h
bottom nold MB and restrains the gob which is press- ormed in the
press-form ng operation, fromoverflowing fromthe borton1nnld MB, as
particul arly shown by Fi gures -12 - i

Figure 42 is a schematic diagram showing ﬁhe motional
step (9) of a molding device for a panel of a CRT in
Example 2; | |

Figure 43 is a schematic diagram showing the motional
step (10) of a molding device for a panel of a CRT in
.Example 2;

Figure 44 is a schematic diagram showing the motional
step (11) of a molding device for a panel of a CRT in
Example 2;

Figure 45 is a schematic diagram showing the motional
step (12) of a molding device for a panel of a CRT in
Example 2;

Figure 46 is a schematic diagram showing the motional
step (13) of a molding device for a panel of a CRi in
Example 2; |

Figure 47 is a schematic diagram showing the motional
step (14) of a molding device for a panel of a CRT in
Example 2; . |

Figure 48 is a schematic diagram showing the motional
step (15) of a molding device for a panel of a CRT in
Example 2;
| Figure 49 is a schematic diagram showing the motional
step (16) of a molding device for a panel of a CRT in
Example 2; ' |

Figure 50 is an explanatory diagram showing an
example of a conventional molding method of a glass

product; and



5(a) and 5(b). Further, the bottomnold MBis f A TATHO,
and the fenale press-nold Mor the bottomnmold MBis ?( ﬁ%f@ A A
nmol d transferring system 30 integrally | 3”1é:;.;§é

) 13 ) T ———e ,..-...._? '

Figure 51-is an explanatory diagram showing another
eﬁample of a conventional molding method of a glass
product.

As a device invention for realizing the
aforementioned.method invention; as shown in Figure 1, an
invented forming device of a glass product includes, as a
prerequisite, a mold transf%:ing system 1 for
transferring female press-molds M to respective
processing étages of S1, S2 and S4, a gob feeding means 2
for suécessively feeding gob GB to the female press-molds
M transférred to a gob feeding stage S1 at predetermined
time intervals, a press—forming means 3 for press-férming
the gob GB in the female press-mold M at a time point
wherein the female press-mold M fed with the gob GB is
trénsferred to a press-forming stage S2, and a glass
product removing means 5 for removing a glass product GS
from the female press—-mold M which has been press-formed,
at a glass product removing stage S4. A plurality (for
instance, two) of the press-forming stages S2 are
provided surrounding around the single gob feeding stage
1. The mold transfering system 1 is provided along a
plurality (for instance} two sets) of closed loop molding
lines Ll and L2 which include the product removing stages
S4 corresponding to the respective press-forming stages
Sé. The mold transfering system 1 comprises a female
press-mold distributing means for successively

distributing the female press-molds M fed with the gob GB



-40- wth the pallet 50. Swirl transfer device ‘jﬂ:ﬁl&i “Exanples={ he
swrl transfer device 31 is provided with a swirl ta gl |
bet ween predeterm ned angul ar intervals.

3'10CT 1953 ‘
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in the gob feeding stages S1 to a plurality of press-
forming stages S2, a female press-mdld returning means 12
for successively.returning the female press-molds M
cooperating with the female press-mold distributing means
11, from the respective closed loop molding lines Ll and
L2 to the gob feeding stage S1, mold tranéferring means
13 and 14 for transferring the féﬁale_press-molds M which
are set at the press-forming stages S2 and later stages
in the respective closed loop molding lines Ll and L2,
and a mold transfer controlling means 15 which controls
to drive the mold transferring means 13 and 14 in
corporation with a step of distribﬁting the female press-
‘molds M by the female press-mold distributing means 11,
stops, at least, the transferring the female press-mdld
M, in the step of distributing the female press-mold M,
from the press~forming stage S2 by the mold transferfing
means in one of the closed loop molding lines to which
the female press-mold M has been diétributed.in a
precedihg step of distributing the female press-mold M,
and performing the press—-forming operation by the press-
forming means 3.

Furtﬁer, a more specific explanation will be given of
the method invention in a system wherein a fype of a
female press-mold M is employed in which a shell mold MS
i§ engaged with and removed.from a periphery of a bottom
mold MB, and is provided with two sets of closed lobp

molding lines Ll and L2. As shown in Figure 1, this



As particularly shown by Figures 3 and 4, this swrlj te—10i—+s—ef—a fan

shape havi ng an opening angle of approximtely 150 3§z§§2ﬂﬁﬂhlé%ﬁﬁ

provided with a rotating axis, not shown, as a centjer| of swrl, and which

is swrlably supported along a guide rail 102 having & 3v@gth9gpthkrough
to rota é

tate |

novabl e casters 103. The rotating axis is reciprocated
predeterm ned angul ar . _ ;
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method invention includes, as a prereqguisite, a gob
feeding step of feeding the gob GB at predetermined time
intervals, after successively setting the female press-
moids M each consisting of the ‘bottom mold MB and the
shell mold MS that is engaged with a periphery of.the
bottbm mode MB, a press—forming step of press—~forming the
gob GB after §uccessively éransfe:ring the female press-
molds M fed with the gob GB to the press-forming stage .
S2, a shell mold removing step for removing the shell |
mold MS from the feméle press-mold M at a shell mold
removing stage S3 after finishing the press-forming step,
a glass product removing step for removing the glass
product GS from the bottom mold MB finished with the
Shell mold removing step, at the glass product removing
stage S4, and a shell mold engaging step of engaging the
shell mold MS to the bottom mold MB finished with the
glass product removing step, at a shell mold engaging
stage S5, before the female press—-mold M is set at the
gob feeding stage Sl. A pair of the press-forming stages
$2 are provided interposing the single gob feeding stage
Sl. Two sets of the closed loop molding lines Ll and L2
are provided wherein a series of steps comprising the
press—-forming step, the shell mold removing step, the
glass product removing stép and the ﬁhell mold engaging
step, are independently performed. The female press-
molds M fed with the gob in the gob feeding step, are

alternately transferred to the press-forming stages S2 in



range by a driving notor, not shown. The swirl ta'gpﬁigﬁ
a synmetrical shape wth respect to a center |ine. Cuf=£Hgiy "
and 106 each having an arcuate | ocus shape, are forned on the bg%ﬁ side
of the swirl table 101 provided in this order fromthed dut®A QEk ¥Rery of
the swirl table, to avoid interference with, a press noynting table 201

install ed - 16 -
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the respective closed loop molding lines ﬁl and L2. The
female press-molds M finished with the shell mold
engaging step, are returned to the gob feeding stage Sl
alternately from the respectively closed loop molding
lines Ll and L2. In the step of transferring the female
press-mold M which has been fed with the gob to the
press-forming stage S2 at the closed loop molding line
Li, the press;forming step at the closed loop molding
line L2, is performed.

Further, as another dgvice invention for realizing
such a method invention, as shown in Figure 1, a forming
device of a glass product includes, as a prerequisite, a
mold transferring'syséem 1l for transferring, step by
stép, the female press-molds M each consisting of the
bottbm mold MB and the shell mold MS-that:is engaged with
a periphery of the bottom mode MB dr the bottom mode MB
to the respective processing stages S1 through S5, the
.gob feeding means 2 for successively feeding the gob GB
to the female press-molds-transferred to the gob feeding
stage Sl, at predetermined time‘intervals, the press-
forming means 3 for press-forming the gob GB in the
female press-mold M at a time point wherein the female
press-mold M fed with the gob GB is fransferred to the
press-forming'stage S2, a.shell mold removing means 4 for
removing the shell mold MS from the female press-mold M
at the shell mold removing stage 3 after the gob has been

press-formed, the glass product removing means 5 for



at the press-formng stage STO, a portion of a support[ﬂﬁb“ﬁﬁh 118
supporting a plunger 210 (see Figure 12) of the press}fprminig deV|ce 3
(see Figure 12), and a novable anvil 120 installed in t1e3n§? Treo8!r ni
stage ST15. Further, pairs of "positioning outer pi 1 and 11 re
i nstall ed on both sides of the open end and the
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removing the glass product GS from the bottom mold MB
that is removed of the shell mold MS, at the glass
product removing stage S4, and a shell mold engaging
méans 6 for engaging the shell mold MS to the bottom mold
MB that is removed of the glass product GS, at the shell
mold engaging stage S5, before setting the female press-
mold to the gob feeding stage S1. The mold transferring
system 1 is provided along two sets of the closed loop
molding lines Ll and L2 each of which is ?rovided with
the shell mold removing stage S3, the glass product
removing stage -S4 and the shell mold engaging stage S5,
corresponding to the respective press-forming stage S2.
Thé mold transferring system 1 comprises the female
press-mold distributing means 1l for distributing the
female press-molds M alternately to a paif of the press-
forming stages S2 at thé gob feeding stage Sl1, the female
press-moid returning means 12 for returning the female
~press-molds M each consisting of thé bottom mold MB and
the shell mold MS that has been enéaged with the bottom
mold MB at the shell mold engaging stage, to the gob
feeding stage S1 alternately from the respective closed
loop molding lines Ll and L2, in corporation with the
female press-mold distributing means 11, the first mold
transferring means 13 for transferring the female press-
molds M or the bottom molds MB which are set in the
press—forming stage S2 and later stages in the closed

loop forming line L1, the second mold transferring means



closed end of the cut-in slit 104 which is placed at the

-41 -
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14 for transferring the female press-molds M or the
bottom molds MB which are set in the press-forming stage
S2 and later stages in the other closed loop molding line
L2, the mold transfer controlling means 15 whereby the
first and the second mold transferring means 13 and 14
are controlled to drive in corporation with the step of
distributing the female press-molds M by the female
press-mold distribution means, stops, at least, the
transferring of the female press-mold M from the press-
forming stage S2 by the first mold transferring means 13
or thé second mold transferring means 14 of the closed
loop molding lines L1 and L2 on the side to which the
female press-mold M has not been distributed in the
distributing step, is stopped, and the press-forming by
the press—-forming means 3 is performed.

In such a technical means, the gob feeding means 2
may pertinently pe selected, so far as the gob feeding
means 2 can feed the gob of a predetermined size to the
gob feeding stage S1 by a predetermined posture at
predetermined fimings. Further, the design of the press-
forming means 3 may pertinently be altered, so far as the
press-forming means 3 stops the female press-mold M at
the press-forming stage S1 and press—~forms the gob in the
female press—-mold M by a male press-mold. Further, the
design of the glass product removing means 5 maj
pertinently be altered, so far as the-glass-product

removing means 5 removes the glass product GS without



out ernost peripheral position of the swirl table 10%
positioning inner pins 113 are installed on both S|HEELB
the cut-in slit 105 which is placed at the innernost perlpheral
These positioning outer pins 111 and 112 and positiloni ng 4 B0t A% %f
are vertically novably supported by vertical noving ILfters 114 whiic
fixed -
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impairing it, which is, for instance, a means for vacuum-
transferring the glass product GS, and the like.

Further, the designs of the shell mold removing means 4
and the shell mold engaging means 6 may pertinently be
altered, so far as they can achieve their functions
individually. However, in viéw of achieving the
simplification of the device, it is preferable to design
a means which is provided with the functions of both the
shell mold removiné means 4 and the shell mold engaging
means 6. Further, it is prefe;able to providé a stage of
exchanging the shell mold MS and the bottom mold MB,Iin
consideration of the durability the female press-mold.

The glass product GS in this inveﬁtion includes glass
product which is manufacturéd by the press—forming
operation, such as a panel or a funnel for a CRT, a glass
table wear such as a dish and a cup, a g;ass-vaSe,
various glass bottles, or glass block. The invented
method and device are widely applicable in press-forming
the various kinds of glass products.

Further, the closed ioop molding lines Ll and L2 can
adopt various shapes such as a ring shape, a rectangular
shape, a éhape having linear portions and curved
portions, and the closed loop molding line can flexibly
constructed in accordance with the shape of a space in a
facility.

Further, as the female press-mold distributing means

11l composing the mold transferring system 1, a transfer



to the swirl table 101 and each of which is conposed(*ﬁmémﬂ
and the like (having the vertical stroke of approxim egy 25 mmin tHi
exanple), as shown in Figures 5 through 7, which engape Wit h(ipEsiPEd on
holes 51 that are opened for the femal e press-nold onjithe both sides
the pallet 50 Min the mndth direction. As shown ;n Frgure 4, 1n t
novabl e anvil 120 20 -
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member for trangferring the female pféss-mold M may move
along a linear locus or a swirl locus, so far as the
transfer member successively distributes and transfers
the female press-mold M which has been set at the gob
feeding stage S1 to a plurality of press—-forming stages
S2. Especially, as the type of the transfer member which
alternately distributes and transfers the female press-
mold M to the pair of the press-forming stage §2, it is
preferable to adopt.a system employing a swirl transfer
member, in view of minimizing a time loss for joining the
female press-molds M towards the single gob feeding means
2 from two of the female press-mold returning means 12.
It is necessary that the transfer member is provided
with a means for accurately positioning the female press-
-mold M at the_gob feeding stége Sl and a means for
delivering the female press-mold M to the side of the
press-forming means 3 at the press-forming stage S2.
Further, in the female press-mold distributing means
11 for distributing the femalé press-molds M to the pair
of the press-forming stages Sz,.the female press-molds M
are distributed basically_by employing a single
reéiprocatable transfer member. HBowever, for instance,
since it is necessary to operate only one of the closed
loop molding lines L2 and ‘Ll, in exchanging a male press-
mold of the press-forming meéns 3 in the other one of the
closed ldopwholding lines L1 and L2, in view of

satisfying the request, it is preferable to design the
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enpl oyed in this exanple, the support colum 121 is fi
lifter 122 such as an air cylinder or the |ike (having the verti tto
of approximately 25 nm in this exanple), and is sliddblly $iGEH1 %\%on

support columm 123 through a guide slider 124 to prevent falling-

the vertical posture of the support colum 121. As SAOWN 1 n Flgure 8,

a pair of pushing. guide
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female press-mold distributing means which employs a pair
of the transfer members each of which independently
distributes the female press-molds M to each of the
closed loop molding lines Ll and L2.

Further, the female press-mold returning means 12
returns the female press-molds M in céfporation with the
distributing operation of the female press-molds M by the
female press-mold distributing means l. A new female
press-mold M is returned to the gob feeding stage S1 froﬁ
one of the closed loop molding lines Ll and L2, during or
after the distributing operation of thé female press¥
molds M by the female press-mold distributing means 11l.

In this case, in view of promoting the processing
efficiency of the female press-mold returning means 12,
it is preferable to design the female press-mold
returning means 12 such that two of the female press-mold
returning means 12 afe provided to the respective closed
loop molding lines Ll and L2 to minimize a time loss in
joining the female press-molds, or such that the female
press-mold M from one closed loop molding line is
returned to the gob feeding stage Sl during the
distributing operation of the female press-mold M to the
press—-forming stage S2 in the other closed loop molding
line. As a specific embodiment of the latter design, a
pushing guide mechanism as the female press-mold
returning means 12 is installed on a transfer member as

the female press-mold distributing means 11, whereby,

ke

of



mechani sms 130 are installed on the swirl table %@yw?étﬁﬂﬁ$ a new

femal e press-nold Mtransferred to the nold ret %%léLSL -T15 to the

gob feeding stage ST17. In the pushing guide inecha tiqg 0iof this

exanple, a pair of guide rails 131 (see Figure 9 r§1 the
_22_

when the transfer member returns to an 1n1t1a1 position
of the gob feeding stage S1 from one closed loop molding
line, the female press-mold M received from the other
closed loop molding line is returned to the gob feeding
stage SI;

Furtﬁer, as the mold transferring means 13 and 14, a
walking beam system wherein the transferring of molds is
performed by a walking motion employing a travelling beam
(whether it is linear or swirling) and vertically
travelling 1ifters,.a chain conveyor with attachments, a
bélt-conveyor 6: the like may pert?qently be selected, so
far as Ehe mold transferring meéns can transfer the
female press-molds M or the bottom molds MB pitch by
pitch. |

In this case, it is possible to arbitfarily construct
transfer routes of the respective mold transferring méans
13 and 14 by pertinently combining curved routes and
linear routes, and it is preferable to provide stages for
exchanging the bottom molds MB and the like in the
transfer routes in accordance with the necessity.

Further, the mold transfer controlling means 15, at
least, stops the transferring the female press-mold M
from the press—forming stage S2, in the step of
distributing the female press-mold M by the female press-
mold distributiné means 11, by the mold transferring
means of the closed loop molding line to which the female

press-mold M has been distributed in a preceding
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spanni ng over the closed ends of the cut-injskitzq4ppy %98 1P6} of the
tabl e 101, rotatable guide rolls 132 are arrfanged
i

- 23 -
distributing step, and performs the press-forming
operation by the press-forming means 3.

In this case, the mold tiansfér controlling means 15
controls to drive the mold tradsferring means 13 and 14
in corporation with the step of distributing the female
press-molds M by the female press-mold distributing means
1ll. As an embodiment of the driving control, all the
mold transferring means 13 of'the closed loop molding
line to which the female press-mold M has been |
distributed, for instance, Ll, may be moved pitch, and
the transfer operation of the mold transferring means 14
of the othef closed loop molding line, for instance, L2,
may be stopped. Or, the respective mold transferring
means 13 and 14 may partially be moved pitch by pitch in
corporation with the step of distributing the female
press-molds, and the respective mold transferring means
13 and 14 may temporarily stopped with respect to

portions wherein the processings at the processing stages

are necessary.

The applicants have already proposed prior arts

‘'wherein a glass product such as a panel for a CRT is

manufactured By.linearly transferring.female press-molds
between independent steps. |

A prior art 1 (Japanese Unexamined Patent Publication
No. 271927/1990), discloses that two press-forming
devices are provided interposing one gob feeding device.

However, a method and its specific means for distributing



on the guide rails 131 at predetermned intervals, and.the.fenale-
press-nmold Mplaced on the guide rolls 132 is transf@iFggit N
feeding stage ST17 fromthe nold returning stage ST1b Py
of the pusher 133. As particularly shown in-Figurgs _ 11,
pusher 133 enployed in this exanple, a pair of sz1eﬁgibET0@g?
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female press-molds from one gob feeding dé&Vicé to two
press-forming devices, are .not sufficiently disclosed.
The present invention improves the prior art 1 and the
productivity is further promoted.

Further, another prior art 2 (Jépanese Patent
Application No. 101626/1992) and another prior art 3
(Japanese Patent Application No. 101627/1992) proposed
other examples wherein the invention-of the prior art 1.
is improved and the productivity is promoted. These aré

an example wherein gob is fed from two or more gob

.feeding devices to a plurality of female press-molds

wherein approximately simultaneous press—-forming is
performed after approximately simultaneously feeding gob
to the plurality of female press-molds, and an example
wherein the gob is successively fed from one gob feéding
device to a plurality of female press-molds and the
press—-forming is performed approximately simultaneously.
These prior arts 2 and 3 are not provided with a
mechanisﬁ for.distribﬁting the female press-molds from
the gob feeding device or devices to the press-forming
devices, and the plurality of female press-molds in a
group are transferred from the gob feeding device.or
devices to the press-forming devices, which are clearly
differentiated from the present invention.

According to an aspect of the present invention,
there is provided a forming method of a glass product

comprising the steps of:
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pins 136 are provided which vertically nove a pusher ¢a7hbéﬁ
actuators 135 such as air cylinders or the |like on the SI%a gushln
pusher nai nbody 134, the pusher pins 136 are engaged %n 1

engagi ng hol es 52 which are opened on one side of thejpallet 50, and t hy
femal e press-nmold Mis pushed through the pallet. Further I n the

drive system of the pusher 133, a - 25 - N

successively setting female press—mdlds to a gob
feeding stage; |

feeding gob (GB) to the female press-molds (M) at_the
gob feeding stage at predetermined intervals; “

successively transferr;;g the female press-molds (M)
fed with the gob to a press-forming stage;

press—forming -the gob into a glass product at the
press;forming stage; and

removing the'press-formed glass product at a glass
product removing stage;

wherein a pair of the press-forming stages are
provided surrounding the gob feeding stage;

wherein a pair of closed loop molding lines are
provided each of which independently performs a series of
steps including the steps of press-forming.the gob and
removing the press-formed glass product;

wherein a femalé press-mold returning means is

- provided for alternately returning empty female press-

molds finished with the step of removing the press-formed
glass product to the gob feeding stage from the pair of
the closed loop molding lines;

wherein a dummy transferring step is provided between
the step of transferring the female press—-mold fed with
the gob to the press-forming stage of a first one of the
closed loop molding lines and the step of transferring
the female press-mold fed with the gob to the press-

fbrming stage of a second one of the closed loop molding



crank nmechanism 143 is connected to an actuator 142 !ﬁﬁ@ﬁiﬁ :
hydraul ic pressure froma hydraulic cylinder 141, the{notion 5

transferred to a crank arm 144 of the crank nechan|7n11 ek 1958 ;
t

transferred to a pusher supporting plate 147 placedio
through an engagi ng pin 145 and angther crank ann1 LA B--Rra g -ah |

132,

ie gU|de ro

engagi ng groove of the crank nmechani sm 283"

lines; and

wherein in said dummy transferring step, the female
press-mold transferring means is reciprocated by n (which
is an integer not less than 1) times without transferring
the empty female press-molds, the step of press—-forming
is performed and the female press-molds whose number is
smaller than a total number ofrérocessing stages of the
press-forming stage'ﬁnd later stages by at least two are
selectively transferred;

said female press-mold distributing means forming a
single cycle by a number of the steps of reciprocating

the female press-mold distributing means, said number

~being an odd number not less than three.

Further, acéording to another aspect of thé présent
invention for realizing the above aspect, there is
provided a forming device of a glass product comprising:

a gob feediné means for successively feeding gob to
female press-molds transferred to a single gob feeding
stage at predetermined intervals;

a press—-forming means fér press-forming the gob in
the=femalé presé-molds into a glass product when the
female press—-molds fed with the gob are transferred to a

press-forming stage; and

a glass product removing means for removing the glass

ptoduct at a glass product removing stage;

wherein the press-forming stage is provided to

surround the single gob feeding stage;
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whi ch provides a linear stroke to the pusher 133 whi
returning the female press-nold Mto the gob feedin
in Figures 10 and 11,
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wherein a pair of closed loop molding lines each
independently berforming a series of steps including a
step of the préss-forming and a step of removing the
glass product, and a female press-mold distributing means
for transferiing the female press—molds which are empty
after finishing the glass product removing step from the
pair of the closed loop molding lines alternately to the
press—-forming stages and'alternateiy distributing the
female press-molds to the press-forming means, are
provided; and

wherein a control device for selectively transferring
the female presé—molds whose number is smaller than a

- total number of processing stages of the press-forming
stage and later stages at least By two or more.

- These forming method and forming device further
enhance the degrees of freedom iﬂ the forming device and
the forming method of the aforementioned present
invention, which is, for instance, suitable for
manufacturing a large-size glass product.

In the forming device and the forming method of a
glass éroduct of the aforementioned present invention, a
time interval.from the moment of dropping the gob to the
female press-mold to when the press-formed glass product
is removed, is inevitably determined by the interval for
feeding the gob and the number of the processing stages
from the gob feeding stage to the glass product removing

stage.
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bi nds and slides the pusher supporting plate 147 al
direction of the pusher 133, and 149, a slit opened
correspondence with the noving stroke of the link a m 146. Press-flor

devi ce

Ny
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nuneral 148 designates a position binding S|L

ng The pushi ng
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The interval for feeding the gob is equél to a sum of
a time for processing in each of the processing stages
and a time required for transferring the female press-
mold or the bottom.mold by one stage. Considering this,
for instance, in a fotming device of a glass product,
wherein the gob is fed to the mold approximately 1l second
before sﬁarting the transfer, the product is removed from
the bottom moid approximately 2 seconds after the
completing the transfer, the respective processing stages
are arranged in a line form, the time is shortened by a
half phase both in.a cross transfer stage and the gob
feeding stage, and the number of the processing stagés
from the gob feeding stage to the.glass product removing
stage is 13, in case wherein the interval for feeding the
gob ié 6 seconds and the time required fof the index is 1
second, the time interval from the gob-feeding to the
glass-product removing is approximately 67 seconds.

The time interval from the gob-feeding to the glass-—
product removing is approximately 67 seconds and remains
constant when the interval of feeding the gob is 6
seconds and does not depend on the weight of the gob.
However, assuming a case of forming a glass product
wherein the gob weight is twice as much as that in the
former example} it is necessary to feed glass matrix from
a melting furnace of glass by an amount which is twice'és
mﬁch as that in the former example. The vatiation in the

feeding amount of the glass matrix deteriorates the
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quality of the glass per se (segregation of bubbles or
foreign components contained in glass, etc.).

When the feeding amount of the glass matrix from the
melting furnace in case of molding a glass product having
the gob weight twice as much as that in the former
example, the interval of feeding gob is doubled to 12
seconds and the time from the gob—-feeding to the gléss
product-removing is apprqximate;y 130 seconds.

Therefore, the temperature of the glass product at the
glaés product removing stagg is too low which is apt to
cause cracks. '

Similarly, a time required for circulating the shell
mold on the device-is also prolonged, and a leaving heat
quantity of the shell mold by the natural radiation is
larger than a receiving heat quantity thereof.

Therefore, the température of the shell mold undergoes a
change at 'a lower level. Accordingly, cracks are apt to
cause on £he contact face between the glass at a high
temperature and the shell mold at a low temperature.

To solve the above technical problem, the capacity of
the melting furnace 6f glass is increased (normally the
capacity is determined by the size of the melting
furnace), or the laYbut of the forming device of a glass
product is changed, and the number of the processing
stages from the gob-feeding to the élass product removing
is reduced, thereby ﬁontrolling the time interval from

the gob-feeding to the glass product reﬁoving to a
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Li near transfer device As shown in Figures 3 m; T{w Jé%&%& 14, the
| i near transferring devices 32 and 33 enployed injt exa ch
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suitable value. Bowever, all the above methods require a
large-scaled change of layer, which is not easy.

It is another object of the present invention to
further provide a forminé metho& of a glass product and
its device capable of molding a glass product in a
preferable temperature condition by employing molds of a
necessary number without newly designing the layout of
the forming device and changing the layout, while
maintaining the quality of the glass ma;rix in an
excellent state by maintaining constant tﬁe feeding
amount of the glass matrix from the melting furnace of
glass. _

-In the following method according to the present
invention, a predetermined number of.stages'are not
operated by employing female press-molds M, the number of
which is smaller than a total number of processing stages -
of each of the closed loop molding lines Ll and L2 bj a
predetermined number, and only predetermined female
press-molds are transferred by one step in use of the
nonoperation of stages. Further, one cycle of the mold
transfer is performed by reciprocating steps of the
female.press-mold distributing means 11 (Figure 1), the
number of the reciprocating steps which is an odd number
not iéss than 3,'whereby all the female press-molds
undergo the same thermal cycle. The “one cyclé“ does not
indicate the female press-mold is circulated over the

whole stages, but that the arrangement of the female



transfers the female press-nold Mor the bottomnold N
transfer stage ST10 to the nold return waiting stage|STI4;"dnd a crogs
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press—molds and the state of the female éress—mo1d~
distributing means 1l restore to the same arrangement and
" the same state.

Further, a function is added to the forming devige of
a glas product realizing-the forming method wherein only
predetermined female pressfmoldé can selectively be
transferred at the respectfve mold transferring steps, by
providing the mold-transfer controlling means 15 whereby
the mold transferring means 13 and 14 are.controlled to
drive in corporation with the step.of distributing the
female press-molds M Sy the fémgle press—-mold
distributing means 11, the trénsfer?ing of the female
press-mold M from the press-forming séage S2, at least in
the step of distributing the female press-molds M, by the
mold transferring means of the closed loop molding line
to which the female press-mold M has been distributed in
the preceding distributing stgp, is stopped, and the
press-forming is performed by the press—-forming means 3.

First, an explanation will be given of the basic
operation of a forming device of a glass product
according to the present invention.

In Figure 1, in the mold transferring system 1, a
plurality, for instance, a pair of the press-forming
stages 52 are provided surrounding around the single gob
feeding stage Sl, along a plurality, for instance, a pair
of the closed loop molding line Ll and L2, which include

the glass product removing stages S4 corresponding to the
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the longitudinal direction are slidably provickxiﬁﬂ?hﬂﬁfﬁﬁ i}
supporting beans 311 which are extended in
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respective pregs=forming stages S2.

The female press-mold distributing'méans 11
successively distributes the female press-molds M fed
with the gob GB in the gob feeding stage Sl to the
plurality of press-forming stages S2, and the female
press-mold returning means 12 successively returns the
female press-molds M to the gob feeding stage Sl from the
respective closed loop molding line Ll and L2, in
corporatioﬁ with the female press-mold distributing means
11.

Further, the mold transfer controlling means 15

controls to drive the mold transferring means 13 and 14

in:corporatioﬂ with the step of distributing the female

press-molds M by the female press-mold distributing means

11, stops the transferring of the female press-mold M

from the press-forming stage S2, at least in the above
distributing step, by the mold transferring means of the
closed loop molding line to which the female press-mold M
has been distributed at the preceding distributing step,
and has the press-forming means 3 perform the press?
forming operation.

~ Next, an eiplanation will be given of the operation
of a forming device of a glass product of this invention,
which is a type of device wherein the female press-mold M
consists of the bottom mold'MB and the shell mold MS that
is engaged with and removed from the periphery of the

bottom mold MB, and which is applicable to the system
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predeterm ned intervals, and the travelling beans 313 are,connz&i dite a
crank drive nechanism 314 that provided between the jpai r3dr0&h avelll i ng
beam 313, through a connecting arm 315, whereby the frivellin
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having a pair of the closed loop molding lines Ll and L2.

Thé mold transferring system 1 is provided with a
pair of press-fbrming stages S2 interposing the single
gob feeding stage S1, and is provided along a pair of the
closed loop molding lines L1 and L2 in each of which the
shell mold removing stage S3, the glass product removing
stage S4 and the shell mold=engaging stage S5 are
pfovided in correspondence with the press-forming stage
S2. As shown in Figure 1, the respective means 11
through 15 composing the mold transferring system 1
operate as follows.

The female press—mold distributing means 11
alternately distributes the female press-molds M fed with
the gob in the gob feeding stage S1 to the pair of the
press—-forming stages S2. Further, the female press-mold
returning means 12 alternately returns the female press-
molds M each of which consisting of the boétom mold MB
"and the shell mold MS that hés been engaged with the
periphery of the bottom mold MB in the shell mold
engaging stage S5, to the gob feeding stage S1 from the
respective closed loop molding lines L1 and L2.

Further, the first mold transferring means 13
transfers the female press—-molds M or the bottom molds MB
which are set in ﬁhe press—forming stage S2 and later
stages in the closed loop molding line L1, and the second
mold transferring means 14 transfers the female press-

molds M or the bottom molds MB which are set in the



bet ween the respective processing stages ST. Furt (xep
316 is installed between the pair of the travelling bea
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extended in the longitudinal direction, on which the {efalz!@C3s¥%ol ds
or the bottomnolds MB are placed through the pallets %0| at the respeft
processi ng stages ST. Furt her, posghioning pi ns 317 *torrespondi ng t
t he - -

press—-forming stage S2 and later stages in the closed
loop molding line L2. These mold transferring means 13
and 14 are pertinently controlled to drive by the mold
transfer controlling means 15.

Specifically, the mold transfer controlling means 15
controls to drive the first and the second transférring
means 13 and 14 in cooperation with the step of
distributing of the female press-molds.M by the female
press-mold distributing means 11, wherein the
transferring of the female presé-mold M from the press-
forming stage S2 of the first mold transferring means 13
or the second mold transferring means 14 of one of the
closed loop molding lines Ll and L2 to which the female
press-mold M has not been distributed, at least at the
step of distributing the female press-molé M by the
female press-mold distributing means 11, is stopped and
has the press-forming means 3 perform the press-forming
operation.

Accordingly, in the step wherein the female press-
mold distributing means 11 distributes the female press-
mold M from the gob feeding stage S1 to the press-forming
stage S2 on the side of the closed loop molding line (for
instance, Ll1), the second mold transferring means 14 of
the other closed loop molding line (for instance, L2)
stops the transferring of the female press-mold M from
the press-forming stage S2, and the press-forming

operation by the press-forming means 3 is simultaneously
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performed. Accordingly, the timing of feeding the gob at
the gob feeding stage S1 can substantially be determined
by considering only the press-forming time at the press-
forming stage S2, without considering the index time of
the female press-mold M tb the press—forming stage S2.

For instance, in case wherein the press—-forming time
is approximately 3 seconds and the index time is
approximately 2 seconds, the molding efficiency of 60/3
= 20 per minute in the present invention is provided, in
contrast to the molding efficiency of the conventionai
technology of {60/(3+2)} 12/minute.

Further, it is also possible that the mold transfer
controlling means 15 controls to drive the first and
second mold transferring means 13 and 14 in cooperation
with the step of distributing the female press-molds M by
the female press;mold distributing means 11, whereby only
portions of the female press-molds M or the bottom molds
MB which are selected by the mold transfer controlling
means 15, are transferred in the respective transfer
steps, and the one cycle is composed by the reciprocating
steps'of the female.press-mold distributing means 11, the
number of which is an odd number not less than 3.

For instance, in case of controlling to perform one
cycle by 3 times of the reciprocating steps in one closed
;oop molding line, the stop time at the processing stages
can be selected stepwisely by 1 through 3 reciprocating

'steps. Further, the range of selection in the number of
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use of the bottsim molds MB and the shell molds MS is
widened by changing the number of nonoperated processing
stages provided in the closed loop molding line.
Further, in molding glass products having a wide range of
the gob weight, the time for circulating the bottom mold
MB throughout the respective processing stages in an |
optimum state with respect to the thermal cycle, can be
provided by pertinently setting the number of use of the
bottom molds MB'while maintaining constant the feeding
amount of the glass.matrix from the melting furnace.
EXAMPLE 1

A detailed explanation will be given of this
invention based on examples shown by the attached -
drawings as follows. '

Total system

Figure 2 shows an example of a molding system of a
panel for a CRT (hereinafter, simply a panel) to which
the present invention is applied.

In figure 2, STO0 through ST22 (which are simply shown
by numerals in circles in Figure 2, and which are
similarly'described in the similar drawings) show the
respective brocessing stages composing the molding system
of a panel. ST17 designates a gob feeding stage wherein
gob from an orifice (feeding port) 20 is fed to a female
press-mold (a female mold wherein a shell mold MS is
engaged with a periphery of a bottom mold MB) M at

predetermined intervals. Interposing ST17, two routes
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positioning holes 51 of the pallets 50 by lifting by theliftters 318, {tH
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(A-side and B-side in the Example) of the respective
processing stéges of STO0 through ST16 and ST18 through
ST22, are provided in closed loops.
In this Example, STO0 designates a press-forming'stage

wherein a press-forming operation is performed with

. respect to the gob in the female press-mold M, ST1 and
ST2, air forming stages whé}ein the press-mold panel is
shaped in a form along the female press-mold M by bloﬁing
air, ST3, a shell mold removing stage wherein the éhell
mold MS is removed from the female press-mold M, ST4
through ST9, cooling stages wherein the press-formed
panel is naturally cooled in the bottom mold MB which is.
removed of the shell mold MS, ST10, a cross transfer
stage wherein the bottom mold MB in the cooling stage of
ST9 is transferred in the right angle direction, ST11, a
panel removing stage'wherein the panel in the bottom mold
MB is automatically removed, ST12, a panel removing stage
wherein the panel is manually reﬁoved in starting the
operation, ST13, a shell mold engaging stage wherein the
shell mold MS is engaged with the botgoﬁ mold MB which is
finished with the removing of the panel, ST14, a mold
return waiting stage wherein the female press-mold M
temporarily‘waits before returning the female press-mold
M to the gob feeding stage ST17, ST15, a mold returning
stage wherein the female press-mold M is returned to the
gob feeding stage ST17, ST16, a dummy stage wherein a

pusher 133, mentioned later, waits, ST18, a shell mold




state, the female press-nolds Mor the bottom nolds MB -jgliaged o
anvil 316 at the respective processing stages ST are trah S8t ed -t

succeedi ng processing stages ST, under this state, the |t|o§b?q? s
317 are lowered by lowering by the lifters 318, firstly h@lb 2

are placed on the fixed anvil 316, the positioning pinsj3{l7_are detach d
fromthe - 38 -

exchanging and removing stage wherein the shell mold MS
which is removed from the female press-mold M énd is
malfunctioned (attached with defects br the like) is
exchanged and removed or taken out to thé outside of the
system, ST19, a shell mold exchanging and fitting stage
wherein a new shell mode MS is exchanged.and fitted}
ST20, a bottom mold exchanging and removing stage wherein
a malfunctioned bottom mold MB is exchanged and removed
or taken out to the.outside of the éystem spare, ST21, a
spare bottom mold exchénging and removihg dummy stage
wherein a malfunctioned bottom mold MB is exchanged aﬂd
removed or taken out to the outside of the system, and
ST22, a bottom mold exchanging and fitting stage wherein
a new bottom mold MB is exchanged and fitted.

Further, in this example;_?he female press-molds M or
the bottom molds MB are tranéferred to the respective
processing stages by a mold transferring system 30 shown
in Figures 2 and 3..

In Figures 2 and 3, the mold transferring system-ioo
comprises a swirl transfer device 31 which swirls the
female press-molds M between a pair of the press-forming
stages STO0, a pair of the air forming stages ST1l, a pair
of mold return waiting stages ST14 and a pair of the mold
returning stages ST15, 1nterp051ng the gob feedlng stage
ST17, an A-side linear t:ansferr;ng device 32 whxch
linearly transfers the female press-molds M or the bottom

molds MB among the air forming stage ST1 through the
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cooling stage ST9 and among the cross transfer stages
ST10 through the mold waiting stages ST14, on the A-side
and a B-side linear transverse device 33 which linearly
transfers the female press-molﬁs M or the bottom molds MB
among the air forming'stage ST;_through the cooling stage
ST9 and among the cross transfer sﬁages ST10 through the
mold waiting stage ST14, on the B-side.

Further, a press—-forming device- 34 (see Figure 12) is
installed at the press—fﬁrming stage STO0. A shell mold
removing and eﬂgaging device 35 (see Figure 16) is
installed between the shell mold removing stage ST3 and
the shell mold engaging stage ST13. A panel removing
device 36 (see Figure 18) is installed at the panel
removing stage ST1l.

Female press—mold

In this exémple, the female press-mold M comprises
the bottom mold MB having a recess along the
configuration of a panel which is an object of press-
forming and the shell mold MS which attachablly and
detachébly engages with a peripheral portion of the
bottom mold MB and restrains the gob which is press-—
formed in the press-forming operation, from overflowing
from the bottom mold MB, as particularly shown by Figures
5(a) and 5(b).

Further, the bottom mold MB is fixed on a pallet 50,
and the female press-mold M or the bottom mold MB is

transferred by the mold transferring system 30 integrally



Further, the inner linear transfer device 302 is__differentfremthe outer

| inear transfer device 301 in its pitch between "mng ;;(gé;}pgp’ﬁ‘ly&mr ocessi ng
stages ST and the transfer direction of the nol ¢ r““Tﬁmr Per

linear transfer device 302 is basically provided eﬁp@g s simlar
to those in the.outer linear transfer device 30} exg%bb hé ? yput of the

crank drive nmechani sm ' - 40 -

with the pallet 50.
Swirl transfer devicé
In this example, the swirl transfer device 31 is.
provided with a swirl table 101 which swirls between

predetermined angular inﬁervals.

As particularly shown by Figures 3 and 4, this swirl
table 101 is of a fan shape having an.openiﬁg angle of
approximately 150 degrees, which is provided with a )
rotating axis, not shown, as a center of swirl, and which
is swirlably supported along a guide rail 102 having a
swirl shape through movable casters 103. The rotating
axis'is reciprécated to rotate in a predetermined angular
range by a driving motor, not shown.

The swirl table 101 is formed in a symmetrical shapé
with respect to a center line. Cut-in slits 104, 105.and
106 each havinénan arcuéte locus shape, are formed on the
both sides of the swirl table 101 provzded in this order
from the outer perlphery of the sw1rl table, to avoid
lnterference with, a press mounting table 201 installed
at the press-forming stage STO, a portion of a support
column 211 supporting a plunger 210 (see Figure 12) of
the preés-forming device 34 (see Figure 12), and a
movable anvil 120 installed in the mold returning stage
ST15.

Further, pairs of positioning outer pins 111 and 112
are installed on both sides of the open end and the

closed end of the cut-in slit 104 which is placed at the



314. The conponents of the inner linear transfer device 302 which are
simlar to those in the outer |inear T :
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outermost peripheral position of the swirl table 101. A
pair of positioning inner pins 113 are installed on both
sides of the open end of the cut-in slit 105.which is
placed at the innermost periphéral position.

These positioning outer pins 111 and 112 and
positioning inner pins 113 are Qertically movably
supported by vertical moving lifters 114 which are fixed
to the swirl table 101 and each of. which is composed of
an air cylihder and the like (having the vertical stroke
of approximately 25 mm in this example), as shown in
Figures 5 through 7, which engage with positioning holes
51 that are opened for the female press-mold on the both
sides of the pallet 50 M in the width direction.

As shown in Figure 4, in the movable anvil 120
employed in this example, the support column 121 is'fiQed
to a vertical lifter 122 such as an air cylinder or the
like (having the Qerfical stroke of approximately 25 mm
in this example), and is slidably guided along a support
column 123 through a guide slider 124 to prevent falling-
down of the vertical posture of the support column 121.

As shown in Figure 8, a pair of pushing guide
mechanisms 130 are installed on the swirl table 101,
which returns a new female press-mold M transferred to
the mold returning stage ST15 to the gob feeding stage
ST17. -

In the pushing guide mechanism 130 of this example, a

pair of guide rails 131 (see Figure 9) are laid along the



transfer device 301 are attached with the sane
expl anation thereof is omtted. Furt her, ehﬂmn'?”“F“gdré
the cross transfer device 303, guide rolls 33

guide rails 331 spanni ng between the cooling stage
transferring stage ST10, guide bars 333 are
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radial direction of the swirl table 101, spanning over
the closed ends of the cut-in slits 104 and 106 of the
swirl table 101, rotatable guide rolls 132 are arranged
on the guide rails 131 at predetermined intervals, and
the female press-mold M placed on the guide rolls 132 is
transferred to the gob feeding stage ST17 from the mold
returning stage ST15 by a pushing force of the pusher
133.

. As particularly shown in Figurés 9 through 11, in the
pusher 133 employed in this example, a pair of pusher
pins 136 are provided which vertically move a pusher
mainbody 134 by actuators 135 such as air cylinders or
the like on the side pushing the pusher mainbody 134, the
pusher pins 136 ére engaged with a pair of engaging holes
52 which-are.opened on one side of the pallet 50, and the
female press-mold M is pushed through the pallet.

Further, in the drive system of the pusher 133, a
crank mechanism 143 is connected to'an actuator 142 which
is rotated by hydraulic pressure from a hydraulic
cylinder 141, the motion is transferred to a crank arm
144 of the crank mechanism 143 and is transferred to a
pusher supporting plate 147 placed on the guide rolls
132, through an engaging pin 145 and-another crank arm
146 having an engaging groove of the crank mechanism 143,
which provides a linear stroke to the pusher 133 which is
necessary for returning the female press-mold M to the

gob feeding stage ST17. Further, in Figures 10 and 11,
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further, a supporter 336 hangs fromthe novabl e {sh frans er
338 whi ch verticcal |y noves by an actuator 337 sych as air cvllnéer

Is attached to the distal end of the support arm 33

6,

and

the nol d on

the pallet 50 is transferred fromthe cooling
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numeral 148 designates a position binding slide mechanism

which binds.and slides the pusher supporting plate 147
albng the pushing direction of the pusher 133, and 149, a
slit opened at swirl table 101 in correspoﬁdence with the
moving stroke of the link arm 146.
Press—-forming device

As shown in Figure 12, En the press-forming device
34, the press mounting table 201 is provided on a fixed
base 202 through a column 203 supporting a vertical
motion of a hydraulic cylinder or the like, and the
pluhger 210 is provided above and corresponding to the
press mounting table 201 through a vertical moving

mechanism, not shown.

Linear_transfer device

As shown in Figures 3, 13(a), 13(b) and 14, the
linear transferring devices 32 and 33 employed in this
example, each comprises an outer linear transfer dévice“
301 which transfers the female press-mold M or the bottom
ﬁqld MB from the air forming stage ST1 to the cooling
stage ST9, an inner linear transfer device 302 which
transfers the female press—-mold M or the bottom mold MB
from the cross transfer stage ST10 to the mold return
waiting stage ST14, and a cross traﬁsfer device 303 which
cross-transfers the bottom molds MB from the cooling
stage STS to the cross-~transferring stage ST10.

In this example, in the outer linear transfer device

301, a pair of travelling beams 313 which are extended in

pi n



stage ST9 to the cross transfer stage ST10, in a cy ﬁﬁ'ﬂf'f: i
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the longitudinal direction are slidably provided-on a
pair of fixed supporting beams 311 which are extended in
the longitudinal direction, through slide bearings 312
provided at predetermined intervals, and the travelling
beams 313 are connected to a crank drive mechanism 314
that provided between the pair'of the travelling beam
313, through a connecting arm 315, whereby the travelling
beams 313 are reciprocated by the cranking motion of the
crank drive mechanism 314 by an interval of one pitch
between the respective processing stages ST.

Further, a fixed anvil 316 is installed between the
pair of the travelling beams 313 which is extended in the
longitudinal direction, on which the female ?ress-molds M
or the.bottom molds MB are placed through the pallets 50
at the respective processing stages ST.

Further, positioning pins 317 corresponding to the
positioning holes 51 of the pallets 50 which can be
vertically moved by lifters 318 such as air cylinders,
are supported at positions of the traveling beam 313
corresponding to the.respective processing stages. ' The
'reciprocating motion of the travelling'beam 313 and the
vertical motion of the positioning pins 317 are
corporated with each other, the pallet 50 placed on the
fixed anvil 316 is separated once from the fixed anvil
316 and is transferred to the next processing stége ST by
a so-called walking beam system.

That is, in starting the travelling motion of the

al | et 50.

nthis
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nol d engagi ng stage ST13 and
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travelling beam 313, the positioning pins 317 engage with
the positioning holes 51 of the.pallets 50 by lifting by
the lifters 318, the pallets 50 are Separated from the
fixed énvil-BlG, the.travellihg beams 313 travel in this
state, the female press-molds M or the bottom molds MB
placed on the fixed anvil 316 at the respective
processing stages ST are transferred to the succeeding
procesﬁing stages ST, under this state, the positioning
pins 317 are lowered by lowering by the lifters 318,
firstly, the pallets 50 are placed on the fixed anvil
316, the positioning pins 317 are detached from the
positioning holes of the péllets 50, and thereafter, the
travellihé beams 313 'are retracted to their initial
position. In this way, it is possible to select the
female press-mold M or the bottom mold MB that is
transferred in a certain transfer step, and to
individually determine the étop time at the respective
processing stages ST.

Further, the inner linear transfer device 302 is
different from the outer linear transfer device 301 in
its pitch between the-respective processing stageé ST and
the transfer direction of the mold. However, the inner
linear transfer device 302 is basically provided with
components similar td those in the outer linear transfer
device 301 exéept the layout of the crank drive mechanism
314. The components of the inner linear transfer device

302 which are similar to those in the outer linear
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the gui de bar 401, further, a shell nold rennv;
forwardly and backwardly between the shell nold
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transfer devicé 301 are attached with the same notations
and a detailed explanation thereof is omitted.

Further, as shown in Figure 15, in the cross transfer
device 303, guide rolls 332 are arranged on a pair of
guide rails 331 spanning between the cooling stage ST9
and the cross transferring stage ST10, guide bars 333 are
provided above the guide rails 331, a movable shoe 334

which is forward-and-backward movably supported along the

'guide bars 333, is forwardly and backwardly moved by a

crank drive mechanism 335, further, a supporter 336 hangs
from the movable shoe 334, a transfer pin 338 which
vertically moves by an actuator 337 such as air cylinder,
is attached to the distal end of the support arm 336, and
the mold on the ballet 50 is transferred from the cooling
stage ST9 to the cross transfer stage 8T10, in a state
wherein the transfer pin 338 is engaged with the |
positioning hole 51 of the pallet 50.

Shell mold engaging and removing device

As shown in Figure 16, in the shell meld removing and
engaging and removing device 35 employed in this example,
guide bars 401 are provided which span over the shell
mold exchanging and removing stage ST18, the shell mold
removing stage ST3, the shell mold engaging stage ST13
and the shell mold exchanging and fitting stage ST19, a
shell mold attaching and detaching unit 402 is forwardly
and baekwardlyﬁmoved between the shell mold removing

stage ST3 and the shell mold engaging stage ST13 along
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the guide bar 401, further, a shell mold removing unit
403 moves forwardly and backwardly between the shell mold
engaging stage ST3 and the shell mold exchanging and
removing stage 18, and a shell mold fitting unit 404 is
forwardly and backwardly moves between the shell mold
engaging stage ST13 and the shell mold exchanging and
fitting stage'STISJ

In this example, in the shell mold attaching and
detaching unit 402, a movable shoe 411 which slides along
the'guide bars 401 is provided, a'guide support 412 is
provided to the movable shoe 411 which extends.
downwardly, a vertically moving arm 413 is slidably
attached along the guide supporf 412 which can vertically
move by the driving force of an air cylinder 414, and a
'shell mold holding hand 415 is attached to the distal end -
~of the vertically moving arm 413. Further, as shown in
Figure 17, in the shell mold holding hand 415 in this
example, a pair of movable hand members 418 are slidably
attached to a hand mainbody 416 that is fixed to the
vertical moving arm 413 through sliders 417, the pair of
movable hand members 418 are pertinently opened or closed
in the approaching and departing direction by-a ball
screw mechanism 419 or the like, and the shell mold
holding hand 415 is attached to or detached from the
shell mold MS.

Accordingly, in this shell mold aftaching énd

detaching unit 402, the forward and backward movement of
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the movable shoe 411 along the guide bar 401, the
vertical movement of the vertically moving arm 413 and
the opening and closing movement of thé shell mold

holding hand 415 cooperate with each other, thereby

engaging the shell mold MS which has been removed at the -

shell mold removing stage ST3 to the bottom mold MB at
the shell mold engaging stage ST13.

Further, the shell mold removing unit 403 and the
shell mold fitting unit 404 are constructed similar to

the shell mold attaching and detaching unit 402. 1In

" normal time, the shell mold removing unit 403 waits at

the shell mold exchanging and removing stage ST18, and
removes a malfunctioned shell mold MS at the shell mold

removing stage ST3. Further, in normal time, the shell

mold fitting unit 404 waits at the shell mold exchanging-

and fitting stage ST19, and fits a new shell mold to the
bottom mold MB at the shell mold engaging stage ST13.

Panel removing device

As shown in Figure 18; in the panel remo?ing device
36 employed in this example, a bifurcated arm 502 is
rotatably supported by a frame 501 which is fixed above
the panel removing stage ST1l, a bifurcated arm 502 is
swirled by a swirl motor 503 by 180 degrees, vacuum
chucks 505 are attached to the respective distal ends of
the bifurcated arms 502 fhrough vertically moving
cylinders 504, the swirl notion of the swirl motor 503,

the vertical motion of the vertically moving cylinders
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504 and the vacuum suction and release motion of the
vacuum chuck 505 corporate with each other, and the |
panels GS are alternately.removed at the panel removing
stage ST1l, by the vacuum suctfon of the pair of the
vacuum chucks 505. After.one of the vacuum chucks 505
contacts the glass product (GS), it is lifted, swirled by
the swirl motor 503 by 180 degrees, and lowered onto a
conveyor, not shown. The other one of the Qacuum chucks
505 successively perférms the above operation.

Operation of the molding device of a panel

The panel forming device according to this example is
controlled by a controller, not shown, in accordance with
the opérational timings in Figures 19 and 20.

In.Figure 19, A gob at shear cut timing chart
designates a timing wherein the gob is fed to the A-side,
and B gob, a timing wherein the gob is fed to the B-side.

Further, with respect to the swirl table timing
chért, a rise to right designate a swirl to the right
direction, 'and a fall to left, a swirl to the left
direction. Further, the up-and-down motions of the:
respective outer pins 111 and 112 and the inner pins 113
on.the A-side and B-side, are shown by UP and DN.

Further, in the plunger A and the plunger B timing
charts, the up-and-down movements of the plungers 210 at
the press~forming stages ST0 on the A-side and the B-
side, are shown by UP and DN. |

Further, the female press-mold loading timing chart
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designates a movement locus of the pusher 133 when the
female presstoldlM is returned from the mold returning
stages ST15 on the A-side and B-side to the gob feeding
stage ST17, and the motions of the pusher pins 136 on the
A-side and B-side and the movable anvils 120 are shown by
the tlmlng charts of 152 pusher pin, 15A movable anvil,
15B pusher pin, and 15B movable anvil, wherein the up-
and-down movement are shown by UP and DN. | |

Further, in Figure 20, the timing charts of the swirl
table, the outer pins and inner pins on the A-side and
the B-side are the same as in Figure 1S. The timing
charts of A-side énd B-side S/T travelling show the
forward and backward movement of the the shell mold
engaging and reﬁoving devices 35 on the A-side and the B-
side, and the timing. charts of A-side and B-side S/T "up
and down" show the up-and-down movements of the the shell
mold engaging and removing devices 35 by UP and DN. 1In
the timing charts of the S/T traveliing, "middle"
indicates that the shell mbld engaging and removing
device 35 stops and waits while the shell mold (MS) is
being transferred from the shell mold removing stage ST3
to the shell mold engaging stage ST13. |

Further, the timing charts of the cross transfer SA
(9B) to 10A (10B) indicate the forward and backward
movement of the movable shoe 334 of the cross transfer
device 303, and the £iming charts of A-side transfer p}n

and A-side transfer pin show the up-and-down movements of
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the A-side and B-side .transfer pins 338 by UP and DN.

Further, the timing charts of A (B)-side T/0 swirl
indicate the swirl movements of the swirl motor 503 of
the panel removing device 36, the timing charts of A (B)-
side T/0 up and down indicate the up-and-down movement of
the vertically moving cylinder 504 by ﬁP and DN, and the
timing charts of A (B)-side T/0 vacuum indicate the
vacuum suction and release motion of the vacuum chuck
505. Further, in the timing charts of A (B)-side T/0 up
and down and the A (B)-side T/0 vacuum, the dotted lines
designate the operation state on the counter side of the
pair of vacuum chucks 505 for reference.

Figures 21 through 30 schematically show.the
operational states of the device in steés of No. 1
through No. 10 in the timing charts of Figures 19 and 20.
The O mark at the press-forming stage STO indicatgs the
press—-forming is being performed.

According to these schematical diagrams, it is shown
that in the step of transferring the female press-mold M
to the press—-forming stage ST0 on the A-side, the press-
forming is performed at the press-forming stage ST0 on
the B-side, and at the same time, the next female press-—
mold M placed at the mold returning stage ST15 on the B-

side is set to the gob feeding stage STli.

Variational example
Figure 31 shows a variational example of the swirl

transfer device 31 employed in Example 1.
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Although a single swirl table 101 is employed in the
above example, in this variation example, individual
swirl tables 10la and 10lb are prov1ded which are
1ndependent1y driven with respect to the A-side and the
B-side, and the female press-molds M which are set at the
gob feeding stage ST17 are independently transferred to
the pair of press—-forming stages STO.

According to this type of device, for instance, it is
possible to operate only one forming line L1, in case |
wherein the plunger 210 of the press-forming device 34 of
the other molding line L1, is being exchanged, or in case
wherein the mold transferring system 30 of the molding
iine L2 is malfunctioned.

Further, in this variational example, the individual-
swirl tables 10la and 10lb may be integrated by a
pertinent fixing means and operafed.as in Example 1 in
accordance with the necessity.

EXAMPLE 2

The molding aévice of a panel according to this
example is controlled by a controller, not shown, in
accordance with the motional timings of Figures 32 and
33. In this Example, three times of the right swirl and
left swirl of the swirl table makes one cycle of motion,
and the motion of one cycle is shown in Figures 32 and
33. .

In Figure 32, A gob in the timing chart of shear cut,

indicates the timing wherein the gob is fed to the A-
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renmoves a mal functioned shell nmold M5 at the sheII-ﬂD#dmwfeﬂBVVﬂq“tage
ST3. Further, in normal tinme, the shell nold fittiln qﬁngf ga% waits at the
shell mold exchanging and fitting stage ST19, andifi shelt nold to
the bottomnold MB at the shell nold engagi ng stjage.ST13.. _Panel fenoving
devi ce As shown in Figure 18, in the panel rfenoving device

.—53_
side, and B gob, the timing wherein the gob is fed to the
B-side.

Further, with respect. to the timing chart of the
swirl table, rise to the right designates right swirl,
and f£fall to the left, left swiri. In the timing charts
of the outer pins 111 and 112 and inner pins 113 on the

- A-side and B-side, the up-and-down movements are shown by
UP and DN. Further, in the timing charts of plungers A
and B, the up~and-down movements of thg plungers at the
press-forming stages ST0 on the A-side and the B-side are
shown by UP and DN.

Further, in the chart.of the female press-mold
loading, the movement locus of the pusher in returning
thé female.piess-mold M from the mold returning stages
ST15 on the A-side and B-side to the gob feeding stage
ST17 is shown, and the movements of the pusher pins and
the movable anvils on the A-side and the B-side are shown
by the timing charts of 15A pusher pin,la 15A movable
anvil, 15B pusher pin and 15B movable anvil, wherein the
up—and-down movemenis are shown by UP and DN.

Further, in Figure 33, the timing charts of the swirl
table, the outer pins and the inner pins on the A-side
and the B-side are the same as in Figure 32. The timing
charts of Afside and B-side S/T travelling show the
forward and backward movements of the shell mold engaging
and removing devices 35 on the A-side and the B-side..

The timing charts of A-side and B-side S/T up and down
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show the up—-and-down movements of the p051t10n1ng pins by
UP and DN. Further, the "middle" in the timing chart of
the S/? travelling, indigates that the shell mold
engaging and removing device 35 stops and waits while the
bottom mold is being transferred_from the shell m&ld

- removing stage ST3 to the shell mold engaging stage ST13.

Further, the timing charts.bf cross transfer 9A (9B)

. to 10A (10B) show the forwérd and backward movements of
the movable shoes of the cross fransfer device 303, and
the up-and-down movements of the transfer pins on the A-
side and the B-side are shown by UP and DN. The timing
charts of A (B)—-side T/0 swirl designate tﬁe swirl
movements of.the swirl motors of the panel removing’
devices, the timing chafts of A (B)-side T/0 up and down
show the up—and-down movements of the vertical moving .-
cylinder by UP and DN, and the timing charts of A (B)-
side T/0 vacuum show the vacuum suction énd release
motions of_the.vacuum chucks.

Figﬁres 34 through 49 schematically show the
operational sgate of device in steps of 1 through 16 in
the timing charts of Figures 32 and 33. The O mark
attached to ﬁhe press—-forming stage ST0 indicates that
the press-forming is being performed. According to the
schematical diagrams, in two times of swirl movement
including the right swirl and the left swirl, the press-
forming by the plunger is continuously performed without

cooperating with the swirl movement of the swirl table.
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Further, the number of the female press-molds M is halved
wherein the number is reduced compared with that in the
case of Example 1 by 8 pieces, and it is understood that
the female press-moids M are selectively transferred in
one transfer step.

As stated above, according to the invention described
in the aspects of the present invention corresponding to
Claims 1, 3, S or 6, the following basic effect is
achieved.

Firstly, the feeding of gob is performed by a single
gob feeding stage as a prerequisite, and the female _
press-molds fed with the gob are successively distributed
to a plurality of press—forming stages, in the step
wherein the female press-mold is distributed to a press-
forming stage, the preSS-forming is performed with |
respect to the gob in the female press-mold which is set
in the other preés-forming stage. Therefore, it is |

possible to set the timing for feeding the gob, by only

considering the press-forming time in. the press-forming

stage, without considering the distributing time of the
female press-mold, and'further, it is possible to
maintain constant the time from the timing of feeding the
gob to the time of starting the press-forming.
Accordingly, it is possible to promote the molding
efficiency of a glass product by accelerating the timing
for feeding the gob, while excellently maintaining the

uniformity of the basic quality of the glass product.
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Secondly, in the mold transfe:ring_;yggégwéhich is
installed in a line form along an arbitrary transfer
locus, the female press-molds fed with the gob are
transferred to the respective processing stages beginning
with the press—forming stage. Therefore, there is no
concern as in the conventional disk-like turn table
system, wherein the heat radiation rate from the female
press-mold is apt to be nonuniform in the rﬁdial
direction of the turn table, and wherein the dimensions
of a glass product are apt to be deviated in.the radial
direction of the turn table, and the heat radiation from
the female press-moia'can be approximately mode uniform
at least with respect to the direction of symmetry of the
female press-mold. '

Accordingly, since the thermal distortion of the
female press-mold fed with the gob is apﬁroximately equal
with respect to the Qirection of symmetry, for instance,
there is no situation wherein a glass product having a
symmetrical shape which has béen removed from the female
press-mold, is provided with a unsymmetrical shape, and
the symmetrical shape quality of a glass product can be
maintained more uniformly.

Thirdly, in the mold transferring system which is
installed in a line form along an arbitrary movement
locus, the female press-mold or the bottom mold is
transferred along an arbitrary locus (whether it is a

curved line or straight line), the positions of the '
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respective processing stages can arbitrarily be
determined, and the alternation of the transfer locus of
the female press-mold or the bottom mold, or the
enlarging of the respective prdcessing stages can be
coped with simply by the chenge of layout such as in a
walking beam. Accordingly, there is no considerable
restrictions of fhe layout as in the conventional disk-
like turn table system, wherein the respective processing
stages are laid out along a circular locus on the turn
teble, and the number of the female press—-molds or the
bottom molds which are set on the turn table is uniquely
determined by the size of the turn table, and the degrees
of.freedom in the éesign of the layout of the molding
line of a glass product and the alternation of the layout
can considerably be improved.

Particularly, according to the aspect of the
invention with regard to Claim 5 or Claim 6, the above
specific effect can certainly be achieved in a2 type of
device wherein the female press—mo;d consists of the
bottom mold and the shell mold which is engaged with and
removed from the periphery of the bottom mold, and in
view of constructing a system having two sets of molding
line, also considering attaching and detaching of the
shell mold.

Further, according to the aspect of the invention
with regard to Claim 2 or Claim 4, the'female press—-mold

from one molding line is returned to the gob feeding
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stage during the distribution operation of the Fema
press-mold from the other molding line to the press- -
forming stage. Therefore, it is possible to return the
female press-mold to the gob feeding stage.which should
be distributed at the next timing, simultaneously with
the distributing movement of the female press-mold.
Accordingly, compared with the case wherein the
distributing movement and the returning movement of the
female piess-mold are continuously performed in- series,
the shortening of the time for distributing the female
press-mold and the time for returning the female press-
mold can be achieved and the produétivity of the molding
line of a giass product can be promoted thereby.

Particularly, according to the aspect of the

invention described in Claim 9, the pushing guide

"mechanism is provided on the transfer member of the

female press-mold distributing mean, as the female press-

‘mold returning mean, whereby, during the returning

movement of the transfer member of the female press-mold
distributing means, the female press-mold on the molding
line to which the female press-mold has not been
distributed, is returned to the gob feeding stage.
Accordingly, the above effect can certainly be provided
wherein the interference between the female press-mold
distributing means and the female press-mold returning
means can be dispensed with.

Further, according to the aspect of the invention
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with regard to Claim 7, the female press-molds set at the
gob feeding stage are alternately swirled to a pairlof
press-forming stage by the swirl transfer member as the
female press-mold distributing means. Accordingly, in
case wherein two routes of closed loop molding lines are
arranged on both sides of the gob féeding stage, the
space for distributing the female press-molds can be
'saved, and the two routes of closed loop molding lines
can efficiently be installed.

Further, according to the aspect of the invention
with regard to Claim 8, a female press—-mold distributing
means is adopted which comprises a pair of transfer
members each of which transfers the female press-molds
sets at the gob feeding stage to one of the péir of
press-forming stages. Accordingly, it is possible to
operate only one of the molding lines in case wherein the
male pré;s-mold of the press—forming means at the other
molding line is exchanged, or in case wherein the mold
transferring system of the other molding line is
malfunctioned thereby further promoting the molding
function in molding a glass product.

According to the aspect of the invention with regard
to Claims 10 and li, firstly, a dummy feciprocating
transfer step or steps are provided between the transfer
step wherein the female press-mold fed with the gob is
transferred to the press-forming stage of one molding

line, and the transfer step wherein the female press-mold
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fed with the gob is transferred to the press-forming"
stage of the other molding line, with the number of the
dummy transfer steps of at least one reciprocating
recip;ocating stop or steps.

The press—-forming is performed without cooperating
with the transfef movement in this dummy transfer step or
steps, the female press-mold is not transferred to the
gob feeding.stage or transferred to the press-forming
stage from the gob feeding stage, a predetermined number
of femalé press-molds or bottom molds are selectively
transferred wherein the number thereof is smaller than
the number of the total proCessing stages‘which are
previously set in the predetermined procéssing stages
beginning with the press-forming stage, and a single
cycle'is formed by the reciprocating steps of the
reciprocating transfer means such as a fan-like swiri
table, wherein the number of step is an odd number not
smaller than three. Ih this way, the time from the gob-
feeding to the giass product removing can be controlled
to a pertinent time by employing the nécessary number of
bottom molds and shell molds. .

Accordingly, it is possible.to mold a glass prqduct.
having - a wide range of gqb wéight while maintaining
excellently the quality of the glass products without
performing the alteration in the layout of the molding
device.

Secondly, it is possible to mold a glass product
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while excellently maintaining the quality of the glass
matrix in case wherein glass products having different
gob weights are molded, since the feeding amount of the
glass matrix from the melting furnace of glass can be
maintained constant by adopting the above construction.

Thirdly, the range of selecting of time wherein the
fémale'press-molds or the bottom molds are stopped at the
respective processing stage, is widened, while the gob
feeding interval is determined such that the feeding
amount of{glass matrix is maintained constant.
Accordingly, a heat cycle can be determined wherein the
temperature of the glass product or the mold is suitable
for molding. On thé other hand, the time chart for
transferring the bottom mold and the shell mold at timing
can be determined, whereby such a heat cycle can be
formed. Accordingly, it is possible to mold a glass
product while excellently maintained the quality in the
appearance of the glass product and in the dimensional
accuracy..

Further, the degree of freedom in setting the time
chart for transferring is enhanced, and the two routes of
closed loop molding line are installed with.respect to a
single gob feeding stage. Accordingly, it is possible to
further promote the molding function of a glass product
wherein glass product having different gob weights can

simultaneously be molded at the respective molding lines.
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CLAIMS:
1. A forming method of a glass product comprising the
steps of:

successively setting female press- molds (M) to a2 gob
feeding stage (Sl);

feeding gob (G3) to the female press-molds (M) at the
gob feeding stage (Sl) at predetermined intervals;

successively transferring the female press-molds (M)
fed with the gob (G3) to a press-forming stage (S2);

'pressfforming the gob (GB) into a glass product (GS)
at the press-forﬁing stage (S2); and

removing the press~£formed glass'product (GS) at a
éroduct removing stage (S4);

wherein a plurality-of the press—forming stages (S2)

are provided surrounding the gob feéding stage (S1);

wherein a plurality of closed loop molding lines (L1,
L2) on which the female press-molds (M) move substantially
linearly are provided each of which lines (L1, L2)
independently performs a series of steps including the steps
of press~-forming the gob (GB) and removing the press-formed
glass product (GS), along with the step of successively
transferring the female press-molds (M) fed with the gob
(GB) in the step of feeding the gob (GB) to the press-
forming stage (S2) in each of the closed loop molding lines
(L1, L2), and the step of successively returning the female
press-molds (M) after finishing the step of removing the
press-formed qlass product (GS) to the gob feeding stage
(S1) from each of the closed loop molding lines (L1, L2);
and

forward and backward

up
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wherein, during the step of transferring one of the
female press-molds (M) fed with the gob (GB) to the
press-forming stage (S2) in a £first one of the closed
loop molding lines (L1, L2), the step of press-forming
the gob (GB) is perférmed in a2 second one of the closesd
loop molding lines (L1, L2).

2. The method of forming a glass product according.to
Claim 1, wﬁerein, Quring the step of returning one of the
female press-molds (M) to the gob feeding stage (Sl) from
the first one of the closed loop molding lines (L1, L2),
the step of transferring one of the press;molds (M) from
the gob feeding stage (él) to the press-forming stage
(S2) is performed in the second oné of'the plosed loop
molding lines (L1, L2).

3. A forming device of a glass'préduct comprising:

a mold transferring system (1) for transferring
female press-molds (M)_to.respective processing stages
(S1, S2, S4);

a gob feeding means (2) for sucéessively feeding the
female press-molds (M) transferred to a gob feeding stage
(S1) with gob (GB) at predetermined intervals;

a press—-forming means (3) for press-forming the gob
(GB) in the female-press mold (M) at a time point wherein
the female press-mold (M) fed with the gob (GB) is
transferred to a press-fofming étage (S2); and

a glass product removing means (S) for removing a

glass product (GS) from the female press-mold (M) at a
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glass product removing stage (S4);

said mold transferring system (l) being provided
along a plurality of closed loop molding lines (L1, L2)
on which female press-molds (M) move substantially linearly
and wherein a pluralify of the press-forming stages (S2) are
provided to surround the gob feeding stage (S1) and which
include a plurality of the glass product removing stages

(S4) corresponding to the plurality of the press-forming
stages (52);

said mold transferring system (1) comprising:

a female press-mold distributing means (1ll) for
successively distributing the female press-molds (M) fed
with the gob (GB) in the gob feeding stage (S1) to the
plurality of press-forming stages (S2);

a female press-mold returning means (12) for
succéssiveiy'returning the female press-molds (M) to the
gob feeding stage (Sl) from the plurality of closed loop
molding lines (L1, L2) in cooperation with the female

t press-mold distributing means;

a plurality of mold transferring means (13, 14) for
transferring the female press-molds (M) set in the
plurality of the press—-forming stages (S2) and later
stages in the plurality of closed loop molding lines (LI,
L2); and .

a mold transfer controlling means (15) for
controlling to drive the pluraliEy of mold transferring
means (13, 14) in cooperation with the step of

distributing the female press-molds by the female press-
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mold distributing means (ll) whereby at least

transferring of the female press-mold (M) from the press-

forming stage (S2) by one of the mold transferring means

(13, 14) of one of the closed loop molding lines (L1, L2)

to which the female §ress-mold (M) h;s been distributed

at a preceding step of distributing the female press-

molds is stopped and the press-forming by the press-

forming means is performed.

4. The forming device of a glass product according to

Claim 3, wherein the female press-mold returning means

(12) is attached to the female press-mold distributing

‘means (11) such that tée female press-mold returning

means (12) moves in a direction different from a moving

direction of the female press-mold distributing means

(11) whereby a first one of the female press-molds (M)

returns to the gob feeding stage (Sl) from a £irst one of

the closed loop molding lines (L1, L2) wﬁeﬁ a seéoﬁd ‘one

of theifemale press-molds from a second one of the closed’

loop molding lines (Ll, L2) is being distributed to the

press-forming stage (S2). |

5. A forming method of a glass product as claimed in

claim 1, wherein the method also comprises: '
the female press-molds (M) each comprising a bottom

mold (MB) and a shell mold (MS) engaged with a perlphery of
the bottom mold (MB);

after the press-forming stage (S2) removing the shell

molds (MS) from the female press-molds (M) at a shell mold
removing stage (S3);



rel ease notion of the vacuu t her .
(B)-side T/O up and down a T/ O vcuum ﬁg%t d {l i nes
desi gnate the operation state on the coﬁntér si de pf]t Bel 0 El f vacuum

chucks 505 for reference. Figures 21 through BO schenatlcall' how t he
: 66

timng charts of A (B)-si demmvacuum indicate thﬁ\h‘;‘iyaﬁwm%‘fv% .L'- T and

removing the glass product (GS) from the bottom mold
finished with the shell mold ' removing step at a glass
product removing the stage (S4); and

engaging the shell molds (MS) wherein the shell molds
(MS) are engaged with the bottom molds (MB) finished with
the glass product removing step at a shell moldlng engaging
stage (SS) before returnlnq to the gob feedlng stage (S1);

wherein a pair of the press~-forming stages (S2) are
provided interposing the gob feeding stage (S1);

wherein a pair of closed loop molding lines (L1, L2)
on which the female press-molds (M) move substantially
linearly are provided each of which independently performs
a series of steps including the steps of press-foraing,
removing the shell mold, removing the glass product and
engaging the shell mold, along with the step of alternately
distributing the female press-molds (M) fed with the gob
(GB) to the press-forming stages (S2) in the respective
closed loop molding 1lines (L1, L2) and the step of
alternately returning the female press-molds (M) finished
with the step of engaging the shell molds (MS) to the gob
feeding stage (S1) from the respective closed loop molding
lines (L1, L2).

6. A forming device of a glass product as claimed in
claim 3, wherein the device comprises:

2 mold transferring system (1) for transferring step
by step female press-molds (M) each comprising a bottom mold
(MB) and a shell mold (MS) engaged with a periphery of the
bottom mold (MB) or. the bottom molds (MB) to respective
processing-stages (S1 through SS);

and also comprises:

- a shell mold removing means (4) for removing the shell
mold (MS) from the female press mold (M) at a shell wmold
removing stage (S3); '

a glass product removing means (S) for removing the
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glass product (GS) from the bottom mold (MB) removed of
the shell mold (MS) at a glass product removing stage
(S4); and

a shell mold engaging means (6) for engaging the
shell mold (MS) to the bottom mold (MB) removed of the
glass product (GS) at a shell mold engagin§ stage (Sé)
before'returning to the goE feeding stage (Sl1);

wherein said mold transferring system (1) is provided
along a pair of closed loop molding lines (L1, L2)
provided with a pair of the press-forming stages (S2)
interposing the gob feeding stage (S1) and each of which
is provided with the shéll mold removing stage (S3), the
glass product removing stage (S4) and the shell mold
engaging stage (S5); and.

' wherein said mold transferring system further
comprising: ' |

a female press-mold distributing means (1l) for
.alterhately distributing the female press-molds_(M) fed
with the gob (GB) in the gob feeding stage (S1l) to the
pair of the press-forming stages (S52);

a fémale press-mold returning means (12) for
returning the female press-molds (M) each comprising the
bottom mold (MB) and the shell mold (MS) engaged with a
periphery of the bottom mold (MB) at the shell mold
engaging stage (SS5) to the gob feeding stage (S1)
alternately from the respectivé closed loop molding lines

(L1, L2} cooperating with the female press-mold
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distributing means (11);

the female press-molds (M) or the bottom molds (MB) set
in the press-forming stége (S2) and at later stages in a
£irst closed loop molding Llime (Li);

a second mold transferring means (l14) for
transferring the female press—ﬁolds (M) or the bottom
molds (MB) set in the press-forming stage (S2) and at
later stages in a second closed loop molding line (L2);
and

a mol& transfer controlling means (15) for
controlling to drive the first and the second mold
trans;errlng means (13, 14) cooperating with a step of
czstrlbutlng the female press-molds (M) by the female
press-mold distributing means (ll) whereby at least
trénsferring'of the female press-mold frém the press-—
_forming stage (S2) of'thé first or the second mold
-transferring means (13, 14) of one of the closed loop’
molding lines (L1, L2) on a side tp'which the female
press mold (M) has not been distributed in the step of
distributing the female press-molds (M) is stopped and
the press—forming by the press-forming means is
performed. |
7. The forming device of a glass product according to
Claim 6, wherein the female press-mold distributing means

(11) is comprising a swirling transfer member which

swirls in an angular range between the gob feeding stage
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(S1) and the press~forming stage (S2) for kransferring
.the famale press-molds (M) set at the gob feeding stage
(S1) to the press-fofming'stage (S2).
8. The.fofming device of the glass product according to
Claim 6, wherein the female gress-ﬁolé distributing means
(11) consists of a pair of :rénsfer;ing members each
lindepenéently transferting_the female press-molds sei at
the gob feeding stage (Sl) to one of a pair of the press-
forming stages (S2).
9. fThe forming device of a glass p:odﬁct according to
Claim 6, wherein the female press-mold returning means
(12) consists of a pushing guide mechanism installed on a
Eransferring membe: of the female p;es$=mcld distributing
means (ll) for returning the female nress-mold received
from one of the first and second molﬁ transberrvng means
(13, 14) of one of the closed loop moldan lines (L1, L2)
on 2 side to which the female press-mold (M) has not been
istributed, when the transfer:ing_mémﬁ%r returns Eo an
initial position at the gob feediﬁd stage (Sl1). |

- 10. A forming method of a glass '-prodr.fctas claimed in claim 1,

wherein a female nress-molc retur“-ng means is
provided for alternately :etu:nxng empty female press-
molds finished with the step of removing the press-formed
glass product to the gob Eeeding.;tage from theplosea
lcop molding lines (L1, L2);

wherein a dummy transferring step is pravided between

the step of transferring the female orass-mold fed with

the gob to the press-forming stage of a first one of the




wWth respect to the A-side and
which are set at the gob feedi

to the pair of press-forning stage$ 0. Accor diin to t hi of
3O s

swirl tables 10la and 101b are provided V\hl‘i‘qﬂﬂ i ndependent |y _driven

devi ce,
in case

for instance, it is .possible to operate only j|o

the f gale . DEEE
i nde eqdenLIyJ

Tlln

€
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closed laop molding lines (Ll) and the step of transferring
the female press-mold fed with the gob to the press-forming
stage of a second one of the closed loop molding lines (L2);
and

wherein said 4ummy transferring step, the female
press-mold transferring means is reciprocated by n (which is
an integer not less than 1) times without transferring the
empty female press-molds, the step of press-forming is
éerformed and the female press-molds whose number is smaller
than a total number of processing stages of the press-
forming stage and later stages by at least two are
selectively transferred; |

said female press-mold distributing means forming a
single cycle by a number of the steps reciprocating the
female press-mold distributing means, said number being an
odd number not less than three.

"11. A forming device of a glass product as claimed in

claim 3 wherein a pair of closed loop molding lines each
independently performing a series of steps including a step
of the press-forming and a step of removing the glass
product, and a female press-mold distributing means for
transferfing the femaie_press—molds which are empty after
finishing the glass product removing the step from the pair
of the closed loop moldiﬁé lines alternately to the press-
formed stages and alternately distributing the female press-
molds to the press-forming means, are provided; and

wherein a control device for selectively transferring
the female press-molds whose number is smaller than a
total number of processing stages of the press-forming

stage and later stages at least by t@o or more.



wher ein the pl unger 210 of the press-form ng device 34 of the other
nmolding line L1, is being exchanged, or in case wherein the mmld

transferring system 30 of the nolding line L2 is nalfuncggp HEEI
Further, in this variational exanple, the individual swi —?@gkéii%9§a

101b may be integrated by a pertlnent fixing nmeans and dper
Example 1 in _ : a{’;eldﬂﬁ'ié%
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A FORMING METHOD OF A GLASS PRODUCT AND ITS DEVICE

ABSTRACT

A FORMING METHOD OF A GLASS PRODUCT COMPRISING
THE STEPS OF SUCCESSIVELY SETTING FEMALE PRESS-MOLDS
TO A GOB FEEDING STAGE, FEEDING GOB TO THE FEMALE
PRESS-MOLDS AT THE GOB FEEDING STAGE AT PREDETERMINED
INTERVALS, SUCCESSIVELY TRANSFERRING THE FEMALE PRESS-
MOLDS FED WITHE THE GOB TO A PRESS-FORMING STAGE,
PRESS-FORMING THE GOB INTO A GLASS PRODUCT AT THE
PRESS-FORMING STAGE AND REMOVING THE PRESS-FORMED
GLASS PRODUCT AT A PRODUCT REMOVING STAGE WHEREIN
DURING THE STEP OF TRANSFERRING ONE OF THE FEMALE
PRESS-MOLDS FED WITH THE GOB TO THE PRESS-FORMING
STAGE IN A FIRST ONE OF CLOSED LOOP MOLDING LINES, THE
‘STEP OF PRESS-FORMING THE GOB IS PERFORMED IN A SECOND
ONE OF THE CLOSED LOOP MOLDING LINES.

FIGURE 1
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and the notion of one cycle is shown in Figures 32 and 33. In Figure

32, Agob in the timng chart of shear cut, indicates the timng wherein
the gob is fed to the A- :
J REPLACEMENT SHEET;
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- 53 - side, and B gob, the timng wherein the gob is fed to the B- si de.

Further, with respect to the timng chart of the _swr]| tahl_e.,_u-sﬁrtothe
right designates right swirl, - rEpLp Cﬂy’iﬁ‘fﬁ SHEET
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and fall to the left, left swirl. In the timng charts of the outer. pins
111 and 112 and inner pins 113 on the A-side and B-side, the up-and-down
novenents are shown by UP and DN. Further, .in the timng charts of
plungers A and B, the up-and-down novenents of the plungers at the
press-form ng stages STO on the A-side gnd the B-side are shown by UP and
DN.
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Further, in the chart of the female press-nold |[|oading, the novenent | ocus
of the pusher in returning the female press-nold Mfromthe nold returning
stages ST15 on the A-side and B-side to the gob feeding stage ST17 is

shown, and the novenents of the pusher pins and the novable anvils on the

A-side and the B-side are shown by the timng charts
15A novabl e

5

310CT 1998
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anvil, 15B pusher pin and 15B novabl e anvil, wherein the up-and-down
novenents are shown by UP and DN Further, in Figure 33, the timng
charts of the swirl table, the outer pins and the inner pins on the A-side
and the B-side are the sane as in Figure 32. The timng charts of A-side
and B-side S/T travelling show the forward and backward novenents of the

shetl mold engaging 6 REPLACEMENT SHEE:
3 10CT 1998
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and renovi ng devices 35 on the A-side and the B-side.

A-side and B-side S/T up and down

FIGURE

- 105

The timng charts of
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show t he up-and-down novenents of the positioning pins by UP and DN
Further, the "mddle" in the timng chart of the S/T travelling, indicates
that the shell nold engaging and renoving device 35 stops and waits while
the bottomnold is being transferred fromthe shell npld renoving stage
ST3 to the shell nold engagi ng stage ST13. - - Further, the tinmng charts

of cross transfer 9A (9B) | 8 _;'REPLAC@?@?? ; %‘
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to 10A (10B) show the forward and backward novenents of the novabl e shoes
of the cross transfer device 303, and the up-and-dawn _nmovenents of the
transfer pins on the A- side and the B-side are sﬁlwmgﬁlﬁtgndfmﬂﬁ The
timng charts of A (B)-side T/O swirl designate the o RoverBAt's of
h irl ‘of the I [ [ f f ' ff A
the swirl notors ‘of the panel renoving devices, t. e |:g11nf90.?h‘3§és 0

(B)-side T/O up and down
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show t he up-and-down novenents of the vertical noving cylinder by UP and
DN, and the timng charts of A (B)- side T/ O vacuum show t he vacuum
suction and rel ease notions of the vacuum chucks. Fi gures 34 through
49 schematically show the operational state of device in steps of 1
through 16 in the timng charts of Figures 32 and 33. The [err] mark
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FIGURE 12
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attached to the press-form ng stage STO i ndi cates that
I s being perforned. According to the schenmatical diagranms, in tw tines of
swirl nmovenent including the right swirl and the left swirl, the press-

form ng by the plunger-is continuously perforned without cooperating with

the press-formng

the swirl novenent of the swirl table.
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- 55 - Further, the nunber of the female press-nolds Mis halved wherein
the nunber is reduced conpared with that in the case of Exanple 1 by 8
pi eces, and it is understood that '
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the female press-nolds Mare selectively transferred in one transfer step.
As stated above, according to the invention described in the aspects of
the present invention corresponding to Cainms 1, 3, 5 or 6, the follow ng

basic effect is achieved. Firstly, the feeding of gob is performed by
a single
13
]
T 1 !
I |
|| |
=4 | |
|| | |
| b |
| | ™ M
I o F I Q O
| M
, _ I
o S | E— AJ T} ©
| — 1 Ny ™) M )
r o rr..l_. 4 M {
’ | |
Ll Ll—Jll i
0 1 -I
e N }} i
> LD [l I L1}
© [N At
L

O
N T]
M
™M
Np
MU

REPLACEMENT SHEET

.,

z 1007 598




gob feeding stage as a prerequisite, and the fenmale press-nolds fed with
the gob are successively distributed to a plurality of press-formng
stages, in the step wherein the female press-nold is distributed to a
press- formng stage, the press-formng is perfornmed with respect to the
gob in the female press-nold which is set in the other press-formng
stage. Therefore, it is
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possible to set the timng for feeding the gob, by only considering the
press-formng tine in the press-formng stage, w thout considering the
distributing time of the female press-nold, and further, it is possible to
mai ntain constant the tine fromthe timng of feeding the gob to the tine
of starting the press-form ng. Accordingly, it is possible to pronote
t he nol di ng 15 '

FIGURE I7

3 10CT 1998




for feeding the

uniformty of the basic quality of
16

whi |l e excellently maintaining the

efficiency of a glass product by accelerating the timng
t he gl ass product.

gob,
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in the

in aline

concern as

Instal |l ed
the femal e press-nolds fed with

there is no

17

| ocus,
transferred to the respective processi ng stages begi nning

Ther ef or e,

in the nold transferring systemwhich is
di sk-1ike turn table

formalong an arbitrary transfer

the gob are
with the press-formng stage.

Secondl vy,
conventi onal
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system wherein the heat radiation rate fromthe female press-nold is apt
to be nonuniformin the radial direction of the turn table, and wherein

t he di mensions of a glass product are apt to be deviated in the radial
direction of the turn table, and the heat radiation from the fenale
press-nold can be approxi mately node uniform at |least with respect to the
. direction of symmetry of the 18 '

FIGURE 21

(Step 1)

O
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femal e press-nol d. Accordingly, since the thermal distortion of the
femal e press-nold fed wwth the gob is approximtely equal wth respect to
the direction of synmetry, for instance, there is no situation wherein a
gl ass product having a symetrical shape which has been renoved fromthe
female press-nold, is provided wth a unsymetrical shape, and

19

FIGURE 23

(Step 3)

FIGURE 24

(Step 4)
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the symmetrical shape quality of a glass product can be maintained nore
uni formy. Thirdly, in the nold transferring systemwhich is
installed in aline formalong an arbitrary novenent |ocus, the female
press-nold or the bottomnold is transferred along an arbitrary | ocus
(whether it is a curved line or straight line), the positions of the

20

FIGURE 25

(Step-5)
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respective processing stages can arbitrarily be

- 57 -
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FIGURE.

(Step T)
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FIGURE
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determ ned, and the alternation of the transfer |ocus of the female
press-nold or the bottomnold, or the enlarging of the respective
processi ng stages can be coped with sinply by the change of |ayout such as
in a walking beam Accordingly, there is no considerable restrictions of
the layout as in the conventional disk- I|ike turn table system wherein
the respective processing 22 .

FIGURE 29

(Step 9)

FIGURE 30

(Step 10)
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stages are laid out along a circular locus on the turn table, and the
nunber of the femal e press-nolds or the bottom nolds which are set on the
turn table is uniquely determned by the size of the turn table, and the
degrees of freedomin the design of the layout of the nolding line of a
gl ass product and the alternation of the |ayout can considerably be

| mpr oved. 23

FIGURE 31
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bott om

I nvention with regard to
renoved fromthe
vi ew of constructing a system havi ng

specific effect can certainly be achieved in
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shell nold
wth regard to Claim?2

fromone nolding line is returned to the

according to the aspect of the invention
the fenal e press-nold

al so cbnsidering attachi ng and detaching of the

Further,

or Claimd4,
gob feeding

i ne,
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- 58 - stage during the distribution operation of the female press-nold
fromthe other nolding line to the press- formng stage. Therefore, it is
possible to return the female press-nold to the gob feedi ng stage which
shoul d

26

FIGURE 34

Step 1

FIGURE 35

‘Step 2.




be distributed at the next timng, sinultaneously with the distributing
novenment of the fenmale press-nold. Accordingly, conpared with the case
wherein the distributing novenent and the returning novenent of the

femal e press-nold are continuously perfornmed in series, the shortening of
the tinme for distributing the female press-nold and the tine for returning
the femal e press- _ 27

FIGURE 36

Step 3

FIGURE 37

Step 4
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nol d - can be achieved and the productivity of the nolding line of a glass
product can be pronoted thereby. Particularly, according to the aspect
of the invention described in Caim9, the pushing guide nechanismis
provi ded on the transfer nenber of the female press-nold distributing
mean, as the female press- nold returning nmean, whereby, during the
returning 28

FIGURE 38

Step §




novenent of the transfer nmenber of the female press-nold distributing
means, the fenmale press-nold on the nolding line to which the female
press-nold has not been distributed, is returned to the gob feeding stage.
Accordi ngly, the above effect. can certainly be provided wherein the

I nterference between the female press-nold distributing nmeans and the
femal e press-nold returning 29

FIGURE 40

Step 7.
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accordlng to the aspect of the

nmeans can be di spensed with. Furt her,
. ' - 59

i nvention

FIGURE 42

Step 9
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FIGURE 43

Step™ 10,
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with regard to Claim?7, the female press-nolds set at the gob feeding
stage are alternately swirled to a pair of press-formng stage by the
swirl transfer nmenber as the female press-nold distributing neans.
Accordingly, in case wherein tw routes of closed |loop nolding |ines are
arranged on both sides of the gob feeding stage, the space for
distributing the fenal e press-nolds can3Pe

FIGURE 44

Step 11
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saved, and the two routes of closed |loop nmolding lines can efficiently be
I nstal | ed. Further, according to the aspect of the invention wth
regard to Claim8, a fermale press-nold distributing neans is adopted which
conprises a.pair of transfer nenbers each of which transfers the fenale
press-nolds sets at the gob feeding stage to one of the pair of

32

FIGURE 46

Step 12
(=]
—

FY N f\H

S < ~7 e B =

FIGURE 47

. . ‘Step 14

=

REPLACEMENT SHEET

3 10CT 1998




press-form ng stages. Accordingly, it is possible to operate only one of
the nmolding lines in case wherein the male press-nold of the press-formng
nmeans at the other nolding line is exchanged, or in case wherein the nold
transferring systemof the other nolding line is malfunctioned thereby
further pronoting the nolding function in nolding a glass product.
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FIGURE 48
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FIGURE 49

Step 16
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According to the aspect of the invention with regard to Cains 10 and 11,
firstly, a dummy reciprocating transfer step or steps are provi ded between
the transfer step wherein the fermale press-nold fed with the gob is

transferred to the press-form ng stage of one nolding line, and the
transfer step wherein the fenale press-nold
| 34
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stage of the

rid:tEL_oi--t_-h-e—d-u-rm:y_M_t.l___ransfer steps of at

fed with the gob is transferred to t e press-formng
with the nu

nol ding |i ne,
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reci procating stop or steps. The press-formng is performed w thout
cooperating wth the transfer novenent in this dunmy transfer step or
steps, the fermale press-nold is not transferred to the gob feeding stage
or transferred to the press-formng stage fromthe gob feeding stage, a
predet erm ned nunber of fenmale press-nolds or bottom nolds are selectively
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transferred wherein the nunber thereof is smaller than the nunber of the
total processing stages which are previously set in the predeterm ned
processi ng stages beginning with the press-form ng stage, and a single

cycle is forned by the reciqrocati ng steps of -tthe reciprocating transfer

means such as a fan-like swirl table, wh' r;Gthe nunber of step is an odd
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smal l er than three.

gl ass product renoving can be controll ed

t he necessary numnber of

IS possible to nol
whi | e mai nt ai ni ng

d a gl ass product

excellently the quality of the glass products w thout

In this way, the tine fromthe gob-

feeding to the

to a pertinent tine by enploying

bott om npbl ds and shel

nol ds. Accordi ngly,

having a wi de range of gob wei ght

o]l

—

34N914

—
- \’_\O
N N
O
i (A
| R
O
N--
—
\/\O
@)
S
(AN
s \ BN
- L H |
( (
s Wl
N N1l NO []
AV] N (0))
O
T~
S
-]
““ﬁfiii’"‘l‘iiilﬁi“ i

it



performng the alteratio n mf‘t he nol di ng devi ce.
Secondl y, it is possibl enjt—lcmlas\sproduct
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-61- while excellently maintaining the quality of the glass matrix in
case wherein glass products having different gob weights are nolded, since
the feeéding amount of the glass matri x ffomthé nelting furnace of gI ass
can pe nmaintained constant by adopting the above construction.
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Thirdly, the range of selecting of tinme wherein the female press-nolds or
the bottom nol ds are stopped at the respective processing stage, is

wi dened, while the gob feeding interval is determ ned such that the
feediing anmount of glass matrix is nmaintained constant.  Accordingly, a
heat cycle can be determ ned wherein the tenperature of the glass product
or the nmold is suitable

FIGURE 8

104
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for molding. On the other hand, the tine chart for transferring the bottom
nold and the shell nmold at timng can be determ ned, whereby such a heat
cycle can be fornmed. Accordingly, it is possible to nold a glass product
while excellently maintained the quality in the appearance of the glass
product and in the di nensional accuracy.
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Further, the degree of freedomin setting the tinme chart for transferring
I s enhanced, and the two routes of closed loop nolding line are installed
with respect to a single gob feeding stage. Accordingly, it is possible to
further pronote the nolding function of a glass product wherein glass
product having different gob weights can sinultaneously be mol ded at the

respective nol ding |ines.
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- 62 - CLAIMS: 1. Aformng nethod of a glass product conprising the

FIGURE 12
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successiVer setting female press-nolds (M to a gob

steps of:
f eedi ng- st age (S1); feeding gob (GB) to the female press-molds (M at
the gob feeding stage (]f) _at predeterym ned |nte yal s; sucfessi vel y
transferring the fe 4-molds (M] fed lgob (GB) tp a
press-formng stage )t : —
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press-form ng the gob (GB)
stage (S2); and r enovi
product renoving stage (S4):

into a glass product (GS)-.at the press-formng
ng the press-fornmed gl ass product (GS) at a

wherein a plurality of the press-formng -

stages (S2) are provided surrounding the gob feeding stage (S1);
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‘his Sheet Has Been Rer

(0T T

e m——— -

® et s fee e



wherein a plurality of closed loop nolding Iines (L1, L2) on which the
femal e press-nolds (M nove substantially linearly are provided each of
which-tines (L1, L2) independently perforns a series of steps including the
steps of press-formng.the gob (GB) and renoving the press-forned gl ass
product (GS), along with the step of successively transferring the femal e
press-nmolds (M fed with the gob (GB) in the step of feeding the gob (GB)
to the press- formng stage (S2) in each of the closed | oop nolding |lines
(L1, L2), and the step of successively returning the female press-nolds (M
after finishing the step of renoving the press-forned glass product (GS) to
the gob feeding stage (S1) fromeach of the closed |loop nolding lines (L1,

L2); and
]
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- 63 -
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FIGURE

wher ei n,

during the step of transferring one of the
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femal e press-nmolds (M fed with the gob (GB) to the press-formng stage
(S2) in a first one of the cl-osed: {oop nolding lines (L1, L2), the step of
press-formng the gob (GB) is performed in a second one of the closed

| oop nmolding lines (L1, L2). 2. The nmethod of formi ng a glass product
according to Claim1l, wherein, during the step of returning one of the

FIGURE |7 ._
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femal e press-nmolds (M to thé gob feeding stage (S1) from the first one of
the closed | oop nolding-lines (L1, L2), the step of transferring one of
the préss-molds (M from theé gob feeding stage (S1) to the press-formnng
stage (S2) is performed in the second one of the closed | oop nolding
linés (L1, L2). 3. A formng device of a glass product conprising:
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a

femal e press-nmolds (M to

a gob feedi ng nmeans (2)

femal e press-nolds (M transferred to a gob
(S1) with gob- (GB) .at predeterm ned intervals;

pre8s-formng neans (3) for press-formng the gob

S2, S4):

(S1,

for successively feeding the

a nold transferring system (1) for transferring
f eedi ng stage

respective processing stages-
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(&B) in the female-préss nold (M at a tinme point wherein the female
press-nmold (M fed wirth the gob (GB) ts transferred to a press-formng
st age -( S2) ;* and a gl ass product renoving neans (5) for renoving a
gl ass product (GS) fromthe fenale press-nold (M at a

"FIGURE 2|

- (Step 1)

@

58666

_FIGURE: - 22

(Ste'p. 2) "
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3 1 OCT 1998 - 64 - glass product renoving stage
($4); said nold transferring system (1) being provided along a
plurality of closed’l bop nolding lines (L1, L2) on which female
press-nolds (M nove substantially linearly :

FIGURE 23

(Step 3)

FIGURE ... 24

(Step 4)

\
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and wherein a plurality of the press-formng stages (S2) are provided to
surround the gob feeding stage (S1) and which include a plurality of the

gl ass.”product renoving stages (S4) corresponding to the plurality of the
press-form ng stages (S2); said nold transferring system (1)

carpri si ng: a female press-nold distributing nmeans (11) for
successively distributing the female press-nolds (M fed wth the gob (GB)
in the gob feeding stage (S1) to the

FIGURE 25

(Step 3)
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plurality of press-form ng stages (S2); a femal e press-nold returning
means (12) for successively returning the female press-nolds (M to the
gob féeding stage (S1): fromthe plurality of closed |oop nolding |ines
(L1, L2) in cooperation with the female press-nold distributing neans;
a.plurality of nold transferring neans (13, 14) for

FIGURE. 27

(Step 7)

FIGURE__28

(Step 8)
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transferring the female press-nolds (M set in the plurality of the
press-form ng stages (S2) and later stages in the plurality of closed |oop
nol dimg lines (L1, L2); and a nold transfer controlling neans (15)

for controlling to drive the plurality of nold transferring means (13,
14)~in cooperation with the step of

FIGURE 29

- (Step 9)

FIGURE: -- 30

(Step 10)
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distributing the femal e press-nolds by the fenmal e press-
-65- rpold distributing nmeans (.11) whereby at | east

FIGURE 31
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transferring of the female press-nmold (M fromthe press- formng stage
(S2) by one of the nold transferring means (13, 14) of one of the cl osed
Joop nolding lines (L1, L2) to which the female press-nold (M has been
distributed at a preceding step of distributing the fermale press- nolds
i s-Stopped and the press-formng by the press- formng neans is perforned.
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wherein the

Claim3,

(12) is attached to the female

such that the fenale press-nold

4. The form ng device of a glass product according to
press-nold distributing neans (11)

femal e press-nold returning neans

s

(11) whereby a first

returning neans (12) noves in a direction different froma noving

diriection of ‘the female press-nold distributing neans

one of the fenmale press-nolds (M
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returns to the gob feeding stage (S1) froma first one of the closed | oop
nmol ding lines (L1, L2) when a second:one, of the fenmale press-nolds froma
second one of the closed |oop nmolding Iines (L1, L2) is being distributed
to the press-formng stage (S2). 5. A form ng nethod of a gl ass
pr-oduct as clained in claim1, wherein the nethod al so conpri ses: t he
femal e press-nolds (M each conprising a bottomnold (MB) and a shell nold
(M5) engaged with a periphery of

FIGURE 34

(Step 1)
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the bottom nold (MB); after the press-formng stage (S2) renoving the
shell nmolds (MS) fromthe fenale press- m)l ds (M at a shell nold renoving
stag,e (S3); 66

FIGURE 36

- (Step 3)

FIGURE 37

(Step '4)"" °
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renovi ng the glass product (GS) fromthe bottomnold finished with the
shell npold renoving step at a gl ass product renoving the stage (S4); and
engagi-ng the shell nolds (MS) whérein the shell nolds (MS) are engaged with
the bottomnolds (MB) finished with the glass product renoving step at a
shel’l nol di ng engagi ng stage (S5) before returning to the gob feedi ng stage
(S1); wherein a pair of the press-form ng stages (S2) are provided

i nt erposi ng the gob feeding stage (S1); wherein a pair of closed |oop
mol ding lines (L1, L2) on which the female press-nolds (M nove
substantially

FIGURE 38

(Step 5)
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linearly are provided each of which independently perfornms a series of
steps jncluding the steps of press-formng, renoving the shell nold,
renoverng the glass- product and engaging the shell nold, along with the step
of alternately distributing the fenale press-nolds (M fed with the gob
(GB) to the press-forming stages (S2) in the respective closed | oop nol di ng
lines (L1, L2) and the step of alternately returning the femal e press-nolds
(M finished with the step of engaging the shell nolds (MS) to the gob
feeding stage (S1) fromthe respective closed |loop nolding |lines (L1, L2).

6. A form ng device of a glass product as clained in
FIGURE 40
- (Step 7)

FIGURE 41

" (Step B)
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claim 3, wherein the device conprises: a nold transferring system (1)
for transferring step by step female press-nolds- (M each conprising a :
bottomnold (MB) and a shell nold (MS) engaged with a periphery of the
bottomnold (MB) or the bottomnolds (MB) to respective processing stages

(S1 t hrough S5); and al so “‘conpri ses: a shell nold renoving
nmeans (4) for renmoving the shell nold (M5) fromthe fenale press nold (M
at a shell nold renoving stage (S3); a gl ass product renoving neans

(5) for renoving the

FIGURE 42

(Step 9

-FIGURE 43

*(Step” 10)" 7 ”
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gl ass product (GS) fromthe bottomnold (MB) renoved of the shell nold
(M5) at a glass product renoving stage (S4); and

FIGURE 44

(Step 11)

FIGURE 45

"7 (Step 12)
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a shell nold engagi ng neans (6) for engaging the shell nold (M5) to the
bottomnold (MB) renoved of the glass product (GS) at a shell nold
engagi’ng stage (S5) before returning to the gob feeding stage (S1);
wherein said nold transferring system (1) is provided along a pair of

cl osed | oop nolding lines (L1, L2) provided wwth a pair of the
press-form ng stages (S2) :

FIGURE 46

(Step 13)

FIGURE 47

(Step 14)
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I nt erposi ng the gob feeding stage (S1) and each of which is provided with
the shell nold renoving stage (S3),“the glass product renoving stage ($4)
and tlfe shell nold engaging stage ($5); and * wherein said nold
transferring systemfurther conprising: a femal e press-nold

di stributing neans (11) for

FIGURE 48

(Step 15)
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FIGURE~~ 49

{Step 16)
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alternately distributing the female press-nmolds (M fed wth the gob (GB)
I n theégob feeding stage (S1)-to'the pair of the press-form.ng stages
(S2); a femal e press-nold returning neans (12) for returning the
female press-nolds (M each conprising the bottomnold (MB) and the shell

no} d (MS) engaged with a periphery of the bottomnold (MB) at the shell
nol d

FIGURE 50

FIGURE 51
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di stributing neans (11);

transferring the female press-nolds (M or the bottom no
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nolds (MB) set in the press-formng stage (S2) and at |ater stages in a
second cl osed |l oop nolding line (L2); and a nol d [K&aT '
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press-nold distributing means (11) whereby at | east transferrlng of the
femal e press-nold fromthe press- formng stage (S2) 0..
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lines (L1, L2) on a side to which the female press nol
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the press-formng by the press-formng neans is perfdrned.
device of a glass product according to

press-nold distributing nmeans
menber whi ch
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- 69 - (S1) and the press-formng stage (S2) for transferring the fenale
press-nolds (M set at the gob feeding stage (S1) to the press-formng
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8. The form ng device of the glass product according to Caim6, -wherein
the femal e press-nold distributing neans (11) consists air of

transferring nmenbers each independently transferring th RE@M ""‘“"‘“MT:-_.
press-nolds set at the gob feeding stage (S1) to one of ja ﬁh he! HET
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FIGURE 8

104
- 105

106

= = 101

A
X L

105
104

heet Has Been Reﬁaced

\\||\|\\ \lll\\ o



Claim6, wherein the female press-nold returning neans (12) consists of a
pushi ng gui de nmechanisminstalled on a transferring nmenber of the fenale

press-nold distributing neans (11) for returning the fenale press-nold -

received fromone of the first and second nold transfelfpy
14) of one of the closed | oop mol ding liges (L1, L2) i
the femal e press-nold (M has not been

)
101

)y

mo

133
134
135
VX L5 L LA

136
[

Ll

;
o

o

9
i
106

—q

YL AN AN LA

FIGURE
|
132

(
131

=IO

|
111

=

4

\
10

=
/

K//'\; g
111

This Sheet Has Been Reﬂ

 (WNAmTm




di stributed, when the transferring nmenber returns to an initial position
at the gob feeding stage (S1). 10. A forming nethod of a glass product as
clained in claim1, wherein a femal e press-nold retur Rng, meaisy
provided for alternately returning enpty female press- dﬁﬂ _
the step of renmoving the press-forned @ ass product to th gog f
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| oop nolding lines (L1, L2); wherein a dummy transferring step is
provi ded between the steo of transferring the female press-nold fed with
the gob to the press-formng stage of a first one of the
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performed and the femal e press-nolds whose nunber is smaller than a total
nunber of processing stages of the press- formng stage and | ater stages by
at least two are selectively transferred, said femal e press-nold
distributing neans formng a single cycle by a number of the steps

reci procating the femal e press-nold diggributing nmeans
an odd nunber not |ess than three. 17" A formng d HL&GEWFWHH&HEET
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product as clainmed in claim3 wherein a pair of closed
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product, and a female press-nold distributing nmeans for transferring the
femal e press-nolds which are enpty after finishing the glass product
renoving the step fromthe pair of the closed | oop nolding |ines
alternately to the press- fornmed stages and alternately distributing the
femal e press- nolds to the press-form ng,neans, are provided; and
wherein a control device for selectively transferring the femal e
press-nol ds whose nunber is smaller than a total number of processing
stages of the press-form ng
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stage and | ater stages at |east by two or nore.
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