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(54) Method and apparatus for introducing blowing air into glass container forming machine
molds

(57) A plunger (10) for intermittently delivery coun-
terblow air to a gob of glass at a formable temperature
in a blank mold of a I.S. glass container forming machine
that is being operated on the blow and blow process.
The plunger comprises a fixed annular member (12)
with an enlarged recess (12a) at an inlet end and a valve
seat (12d) at an upper end. The plunger also has a slid-
ing valve member (14) within an annulus of the annular
member (12), and the valve member (14) has a stem
portion (14a) and an enlarged valve seat portion (14b)
at a free end thereof. The plunger further has a collar
(16) threadably and adjustably secured to the stem por-
tion of the sliding valve member, and the collar, which is
slidable within the recess of the annular member, has a
plurality of air flow passages (16a) extending there-
through. Pressurized air is intermittently delivered to the
recess of the annular member (12) through an inlet line
(20), which has an on/off valve (22) therein. When the
recess of the annular member (12) is pressurized, pres-
sure therein will act on an underside of the collar to lift
the collar and the valve member, jointly, with respect to
the annular member, and thereby unseat the valve por-
tion of the valve member from the seat of the annular
member. This will permit pressurized air to flow from the
recess of the annular member through the air flow pas-
sages in the collar, and then outwardly from the plunger
through a gap between the valve portion of the valve
member and the valve seat of the annular member. Up-
on the depressurization of the recess of the annular
member, the valve member and the collar will return, by
gravity, to a position where the valve portion of the valve
member is seated against the valve seat of the annular
member.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a method of and an
apparatus for introducing counterblow blowing air into
glass gobs in blank molds of a glass container forming
machine of the individual section (I.S.) type.

BACKGROUND OF THE INVENTION

[0002] U.S. Patent No. 4,364,764 (Farkas et al.), the
disclosure of which is incorporated by reference herein,
in Fig. 1, illustrates a series of steps that are followed in
producing hollow glass containers from gobs of glass at
a formable temperature on a glass container forming
machine of the I.S. type by a process known as the blow
and blow process. In the blow and blow process as prac-
ticed on an I.S. machine, a preform of a glass container
is formed in an inverted orientation, that is, with its open
end down, in a first stage mold, which is often called a
blank mold. The preform, which is often called a blank
or a parison, is then transferred by an inverting operation
through an arc of 180° into a second stage mold, which
is often called a blow mold, where the preform, is blown
into its final configuration. View C of Fig. 2 of the '764
patent illustrates a step in the blow and blow process
that is described as the counterblow step, a step in
which blowing air is injected into a parison after the pari-
son is properly settled at the bottom of the blank mold.
[0003] U.S. Patent No. 4,191,158 (Fortner et al.), the
disclosure of which is also incorporated by reference
herein, discloses specific apparatus for introducing
counterblow air into a glass preform in a blank mold of
a I.S. machine that is operated on the blow and blow
process.
[0004] Heretofore, counterblow air for use in the blow
and blow process as practiced on an I.S. machine has
been introduced into a gob of glass in the I.S. forming
machine blank mold through a plunger that reciprocates
with respect to the mold, and the glass gob therein that
is to be blown into the desired shape of a parison, the
counterblow air being blown only when the plunger is in
its down position. This step is taught, for example, by
the aforesaid Fortner et al. '548 patent at column 5, lines
49-57. The step of withdrawing the plunger during intro-
duction of counterblow air can, however, lead to the dis-
tortion of the "corkage" of the finish portion of the pari-
son, as the term "corkage" is used in the aforesaid '548
patent.

BRIEF DESCRIPTION OF THE INVENTION

[0005] To avoid the aforesaid and other problems as-
sociated with the introduction of counterblow air into a
glass gob to be blown into a parison in a blank mold of
an I.S. glass container forming machine, there is provid-
ed a counterblow air introduction plunger that need not,

and does not, reciprocate with respect to the gob and
the mold during the introduction of counterblow air
through the plunger. The plunger of the present inven-
tion has a non-reciprocating annular member that is po-
sitioned beneath the blank mold of the I.S. machine, and
it also has a sliding valve member that reciprocates with
respect to the annular member. The sliding member has
a thin stem with an outwardly expanding frustoconical
end that seats against a frustoconical surface of the an-
nular member when no counterblow air is passing
through the plunger. The valve also has an annular col-
lar that is threadably secured to the stem of the sliding
member, and the collar has a circumferential plurality of
air passages passing therethrough. The collar slides
within a recess of the annular member, to which blowing
air is intermittently introduced, and is pressurized to un-
seat the frustoconical end of the sliding member from
the frustoconical seat of the annular member to permit
the blowing air to pass into the gob only when the recess
of the annular member is pressurized. Upon depressu-
rization of the recess in the annular member, the sliding
member will return, by gravity, to its seated position. In
this way, the plunger remains in contact with the finish
of the parison that is being blown throughout the coun-
terblow step, and thereby avoids problems of distortion
of the corkage of the parison finish that previously could
occur during the counterblow step when proceeding by
conventional teachings with respect to counterblowing
of glass parisons.
[0006] Accordingly, it is an object of the present inven-
tion to provide an improved method of, and an apparatus
for, introducing counterblow air into a gob of glass in a
blank mold of an I.S. glass container forming machine.
More particularly, it is an object of the present invention
to provide a method and an apparatus of the foregoing
character in which it is unnecessary to withdraw a coun-
terblow air introduction plunger with respect to other
structure of the blank mold during the counterblow air
introduction step, to thereby avoid distortion of the cork-
age of the finish of the parison that is being formed in
the blank mold.
[0007] For a further understanding of the present in-
vention and the objects thereof, attention is directed to
the drawing and the following brief description thereof,
to the detailed description of the invention and to the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a partly schematic, elevational view, in
cross-section and in a first condition of its operation,
of a plunger according to a preferred embodiment
of the present invention for introducing counterblow
air into a blank mold of an I.S. glass container form-
ing machine;
Fig. 2 is a sectional view taken on line 2-2 of Fig. 1;
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and
Fig. 3 is a view like Fig. 1 showing the plunger de-
picted therein in a different condition of its opera-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0009] A counterblow air introduction plunger accord-
ing to the preferred embodiment of the present invention
is generally indicated by reference numeral 10. The
plunger 10 is made up of an annular housing member
12, which does not reciprocate in operation with respect
to a blank mold of an I.S. machine (not shown), a valve
member 14, which, in operation, slidingly reciprocates
relative to the annular member 12 along a longitudinal
central axis of the annular member 12, and a collar 16,
which is secured to a stem portion 14a of the valve mem-
ber 14 to reciprocate therewith. The collar 16 moves
slidingly to and fro within an enlarged recess portion 12a
at an inlet end of the annular member 12, and the collar
16 has a circumferentially spaced-apart plurality of fluid
flow passages 16a extending therethrough, for purpos-
es that will be hereinafter described more fully.
[0010] The valve member 14 also has an upwardly ex-
tending, enlarged frustoconical portion 14b at is upper
free end, and, in a first position of the valve member 14,
as shown in Fig. 1, the portion 14b seats against an up-
per, upwardly expanding, frustoconical portion 12b of
the annular member 12 to block fluid flow through the
plunger 10. The travel of the valve member 14 with re-
spect to the annular member 12 is limited by the position
of the collar 16 on the stem 14a of the valve member
14, because the collar 16 cannot travel beyond a posi-
tion in contact with a radial shoulder 12c at an upper end
of the recess 12a of the annular member 12. The recess
12a of the annular member 12 further has a reduced
diameter portion 12d positioned axially inwardly of the
shoulder 12c for purposes that will be hereinafter de-
scribed more fully.
[0011] Counterblow air is intermittently delivered to
the recess 12a of the annular member 14 through an
inlet line 20, which is shown schematically, the air inlet
line 20 having an on/off valve 22 therein to control the
timing of the flow of the counterblow air to the annular
member 12. When the recess 12a is pressurized by the
flow of counterblow air through the inlet line 20, the pres-
sure therein will pressurize an underside of the collar
16, to cause the collar 16 and the valve member 14 joint-
ly to elevate with respect to the annular member 12, as
shown in Fig. 3. This will then permit pressurized air from
the recess 12a to flow through the passages 16a, and
thereafter to escape in an annular gap between the por-
tion 14b of the valve member 14 and the valve seat 12b
of the annular member 12 to counterblow a gob of glass
at a formable temperature in the blank mold with which
the plunger 10 is associated. Upon the closing of the
valve 22, the recess 12a will become depressurized,
and this will permit the valve member 14 and the collar

16 to jointly return, by gravity, from the Fig. 3 position to
the Fig. 1 position, whereupon the portion 14b of the
valve member 14 will be seated against the valve seat
12b of the annular member 12 to block further air flow
through the annular member 12. To control the distance
by which the valve member 14 may rise with respect to
the annular member 12, the collar 16 is threadably se-
cured to an externally threaded portion 14c of the stem
portion 14a of the valve member 14, so that the collar
16 will engage the shoulder 12a of the annular member
12 at an earlier or later position in the travel of the valve
member 14 with respect to the annular member 12, as
desired. In that case, any pressurized air remaining in
the recess 12a of the annular member can escape into
the reduced diameter portion 12d through the passages
16a and from there outwardly from the plunger 10
through an annulus between the valve portion 14b of the
valve member 14 and the valve seat 12b of the annular
member 12.
[0012] The annular member 12, the valve member 14
and the collar 16 of the plunger 10 are each formed of
a suitable metallic material, preferably a heat-resistant
grade of steel in view of the high temperatures that pre-
vail in a region near blank molds of an I.S. machine.
Such material has sufficient density to provide sufficient
mass to the subassembly that includes the valve mem-
ber 14 and the collar 16 to return it from the Fig. 3 posi-
tion to the Fig. 1 position when the recess 12a is depres-
surized, without the need for a return spring between an
upper face of the collar 16 and the shoulder 12c of the
annular member 12.
[0013] Because the annular member 12 stays in po-
sition during the passage of counterblow air there-
through, problems of distortion of the corkage in a finish
portion of the parison being formed by the counterblow
air, which characterized prior art counterblow air intro-
duction systems that relied on a retractable plunger to
permit counterblow air to flow into a gob being formed
into a parison in a blank mold, are avoided.
[0014] Although the best mode contemplated by the
inventor for carrying out the present invention as of the
filing date hereof has been shown and described herein,
it will be apparent to those skilled in the art that suitable
modifications, variations, and equivalents may be made
without departing from the scope of the invention, such
scope being limited solely by the terms of the following
claims and legal equivalents thereof.

Claims

1. Apparatus for introducing counterblow air into a gob
of glass at a formable temperature in a blank mold
of an I.S. glass container forming machine, said ap-
paratus comprising:

an annular member (12), said annular member
(12) being non-reciprocating with respect to the
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blank mold, having a longitudinal central axis
extending vertically, an enlarged recess (12a)
at a lowermost end and an upwardly facing
valve seat (12b) at an uppermost end;
a sliding valve member (14), said sliding mem-
ber (14) being positioned within to an annulus
of said annular member (12), being reciprocsta-
ble with respect to said annular member (12)
and having a stem (14a) with an enlarged valve
portion (14b) at an uppermost end, said en-
larged valve portion (14b) being seated against
said valve seat (12b) of said annular member
(12) in a first position of said valve member (14)
with respect to said annular member (12) and
being unseated with respect to said valve seat
(12b) in a second position of said valve member
(14);
an annular collar (16) secured to said stem
(14a) of said valve member (14) and recipro-
catable with said valve member (14), said collar
(16) being positioned in said recess (12a) of
said annular member (12) and having at least
one airflow passage (16a) extending there-
through; and
means (20, 22) for intermittently delivering
pressurized air to said recess (12a) to act
against an underside of said collar (16) to urge
said valve portion (14b) of said valve member
(14) from said first position to said second po-
sition, said valve member (14) being adapted
to return to said first position when said recess
(12a) is depressurized.

2. The apparatus according to claim I wherein:

said enlarged valve portion (14b) of said sliding
valve member (14) is frustoconical in configu-
ration with a maximum extent at a free end of
said sliding valve member, and
said valve seat (12b) of said annular member
(12) is frustoconical in configuration, said en-
larged valve portion (14b) of said sliding valve
member (14) engaging said valve seat (12b) in
surface-to-surface contact when said sliding
valve member (14) is in said first position.

3. Apparatus according to claim I wherein:

said at least one air flow passage (16a) extend-
ing through said collar (16) comprises a plural-
ity of air flow passages disposed in a circum-
ferential array surrounding a longitudinal cen-
tral axis of said sliding valve member (14) or a
longitudinal central axis of said annular mem-
ber (12).

4. Apparatus according to any of claims 1 through 3
wherein:

the annular collar (16) is adjustably and re-
moveably secured to said stem (14a) of said
sliding valve member (14).

5. Apparatus according to any of claims 1 through 4
wherein:

said recess (12a) of said annular member (12)
has a radial shoulder (12c), said annular collar
(16) engaging said radial shoulder (12c) in said
second position of said valve member (14).

6. Apparatus according to claim 5 wherein:

said recess (12a) further has a portion (12d) of
reduced lateral extent spaced axially inwardly
from said radial shoulder (12c) to permit fluid
remaining in said recess (12a) when said collar
(16) engages said radial shoulder (12c) to es-
cape.

7. The method of introducing counterblow air into a
gob of glass at a formable temperature in a blank
mold of an I.S. glass container forming machine af-
ter the gob has settled in the blank mold, the method
comprising:

providing a non-reciprocatable annular mem-
ber (12), the annular member having a seat
(12b) at an uppermost end thereof and an en-
larged recess (12a) 15 in a lowermost end
thereof;
providing a sliding valve member (14) with an
enlarged valve portion (14b) at an uppermost
end thereof and a stem (14a) extending down-
wardly from the valve portion, the sliding mem-
ber (14) being reciprocatable with respect to the
annular member (12) to move between a first
position, where the valve portion (14b) seats
against the seat (12b) of the annular member
to block fluid flow through the annular member,
and a second position, where the valve portion
(14b) is unseated from the seat (12b) of the an-
nular member to permit fluid flow through the
annular member;
providing a collar (16) on the stem (14a) of said
sliding valve member (14) to be reciprocatable
with the sliding valve member with respect to
the annular member (12), the collar (16) being
slidable within the recess (12a) of the annular
member (12) and having at least one fluid flow
passage (16a) extending therethrough;
pressurizing the recess (12a) of the annular
member with a fluid that acts on an underside
of the collar (16) to urge the collar upwardly, and
thereby move the sliding valve member (14)
from the first position to the second position;
and then
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depressurizing the recess (12a) of the annular
member to cause the sliding valve member (14)
to return, by gravity, to the first position.

8. The method according to claim 7 wherein the fluid
is compressed air.
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