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(57) Apparatus for testing. sir flow through a dual-stage blowhead that includes an adapter block with a blowhead cup
for releasably receiving a dual-stage blowhead. The adapter block has a first block passage for feeding test air to a first
inlet of the blowhead for conducting blow air to a parison, and a second block passage for feeding test air to a second

inlet of the blowhead separate from the first inlet for conducting finish

cooling air. Air 1s directed from a common

source separately to the first and second block passages, and air flow 1s measured 1n each path. When air flow through

the finish cooling air path 1s less than a predetermined threshold, or less t

nan a predetermined ratio with respect to the

final blow air, this may indicate a need to redrill or otherwise rework t.
blowhead.
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Abstract of the Disclosure

Apparatus for tesung air flow through a dual-stage blowhead that includcs an

adapter block with a blowhead cup for releasably receiving a dual-stage blowhead. The
adapter block has a first block passage for feeding test air to a first inlet of the blowhead for
conducting blow air to a parison, and a second block passage for feeding test air to a second
inlet of the blowhead separate {rom the first inlet for conducting finish cooling air. Air is
directed from a common source separately to the first and second block passages, and air tflow
s measured in each path. When air flow through the firush cooling air path is less than a
predetermined threshold, or less than a predetermined ratjo with respect to the final blow air,
this may indicate a need to redrill or otherwise rework the finish cooling passages in the dual-

stage blowhead.
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RCC/gu 17254
VIETHOD AND APPARATUS FOR TESTING DUAL-STAG WHEADS

The present invention is dirccted to manufacture of glassware. and more
particularly to a method and apparatus for testing so-called dual-stage blowheads used 1n the
final-blow operation of a glassware manufacturing machine, A second aspect ot the invention
relates to usc of this method and apparatus for testing plunger coolers used in an initial parison-
forming operation of a glassware manufacturing machine.

Backeround agd Objccts of the Inventio)

Glasswarc, such as glass botiles, is typically madc in a so-called individual section
machine, which includes a plurality of identical sections that operate out ot phase wath each other
to produce glassware. Each section includes one or more blank molds, in which gobs of molten
plass are either pressed or blown to form parisons. Each parison is then removed from the blank
mold and placed in a final-blow mold. A blowhcad is lowered over the parison in the blow mold.
1nd final-blow air is directed into the parison through the blowhead to form the parison against
the internal surface of the final-blow mold.

Conventional blowheads include an air passagce for feeding final blow air from
" an inlct 1o the mmside of the parison. One or more second passages branch from the first passage
tfor feedinp air around the outside of the finish of the container in the blow mold to cool the finish
and support the finish against outward expansion during the blowing Operation_, [11s desirable
to test such blowheads for obstruction of the final blow air passage, or obstruction of one or morc
of the finish air cooling passages, and apparatus has been proposed for this purpose. In such
apparatus, test air is fed through a pressure regulator and a {low meter to the single inlet of the
blowhead, and air pressure and flow are monitored. Reduced air flow may indicate obstruction
of one or more of the air passages, potentially calling for redrilling of the air passages or
rcplacement of the blowhead.

Blowheads of the described character have the drawback that the ratio of [inal

blow air to finish cooling air is determined by the ratio of the diameters of the air passages in the

blowhead. as well as other fixed factors. Since the finish cooling air passages branch from the

1
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final air passage within the blowhead, it is not possible 1o vary the rato of finish cooling air to
final blow air. It has theretfore been proposed 10 provide a so-called dual-stagc blowhead. also
sometimes called an isolated finish cooled blowhead, in which the [inish cooling air passages arc
separate from the final blow air passage and are provided with a separate inlet on the blowhead.
Thus. the ratio of final blow air to finish cooling air can be controlled and varicd by feeding air
at different flow rates and pressures to the final blow and finish cooling inlets of the blowhead.
However, a limitaton on use of such dual-stage blowheads lies in the fact that such blowhcads
cannot be tested employing the conventional blowhead test apparatus described above.
Individual section machines are conventionally provided as either blow-and-blow
machines or press-and-blow machines. [n blow-and-blow machincs, a blowing operation is
employed to form the parisons within the blank molds. In press-and-blow machines, a plunger
is employed in association with each blank mold to [orm the panson by pressing the molten glass
gob against the confines of the blank mold. Because of the high temperature associated with the
molten glass in the blank mold, the plungers are conventionally intemally cooled by feeding air
through a plunger cooler against the internal surface of the plunger. Plunger coolers take many
conventional forms, and generally comprnise a hollow needle or cone with a multiplicity of
openings for dirccting air under pressure against the internal surface of the plunger. Blockage
of air holes in the plunger cooler can rcsult in hot spots on the plunger and manufacture of
unsatisfactory glassware. Furthermore, it is desirable tor all plunger coolers and all plungers of
ecach machine section, and of the entire [S machine, Lo possess the same opcrating characteristics

for optimum uniform glassware manufacture. A second aspect of the present invention relates

to testing of plunger coolers to determine whether the plunger cooler openings must be reworked
or rcdrilled.
It is thercfore a gencral object of the present invention to provide a method and

apparatus for testing air flow capability of dual-stage blowheads that are clean in operation, that
provide accurate and consistent results. and that indicate when rednill or rework is necessary to

remove obstructions ffom the air passages. particularly the finish air cooling passages. Another
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object ot the present invention is 10 provide a method and apparatus of the described character

that can be readily modified for testing plunger coolers.
mary of the Invention

Apparatus for testing air flow through dual-stage blowhead in accordance with
a presently preferred embodiment of the invention includes an adapter block with facility tor
releasably receiving a dual-stage blowhead. The block has a first block passage for feeding 1cst
air to a first inlet of the blowhead for conducting blow air to a parison, and a second block
passage for feeding test air to a second inlet of the blowhead separate from the first inlet for
conducting finish cooling atr. Air is directed from an air source separately to the first and second
block passages, and air flow is measured in each path. When air flow through the finish cooling
air path js less than a predetermined threshold. or less than a predetermined ratio with respect 1o
the final blow air, this may indicate a need to redrill or otherwise rework the finish cooling
passages in the dual-stape blowhead.

A blowhead cup 15 replaceably mounted on the apparatus adapter block in the
preferred embodiment of the invention for removably receiving the blowhead. and for providing

air paths scparately to the final blow and finish cooling air passages of the blowhead. The

blowhead may be mounted to the blowhcad cup by bayonet mounting means, or by any other
convenuona) blowhead mounting technique. [n the preferrcd cmbodiment of the Invention, air
pressure and mass air flow are measured scparately for the final blow air and the finish cooling
air fed to the blowhead under test. A test container is inserted into the blowhead for simulating
back pressure of air at the blowhead passages during operation for blowing a container.

In accordance with a second aspect of the invention, onc of the air flow passages.
prcferably the air flow passage for finish cooling air. is provided with a fitting and a removable
plug. When it ts desired to test a plunger cooler. the plug is removed and the plunger cooler is

threaded 1nto the fitting. The final blow air path 15 blocked, and air is fed to the plunger cooler,

while pressure and mass air flow are monitored. Air flow less than a preselected level to the

plunger cooler may indicate a necd to redrill or otherwise rework the cooling air passages in the

plunger cooler.
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There are therefore provided by the invention a method and apparatus for testing
air flow operability of dual-stage blowheads. and additionally plunger coolers in the preferred
embodiment of the invention. The invention thus provides facility not anly for testing absolute
air flow capability of dual-stage blowheads and plunger coolers, but also the cuapability of
matching air [low capabilities of the blowheads 4and plunger coolers in cach section of an
individual section machine. This. in turn. provides improved consistency of glassware produced.
Brief Description of the Drawings

The invention, together with additional objects, features and advantages thereof.

will be best understood from the following description. the appended claims and the
accompanylng drawings in which: |

FIG. | is an elevational view of apparatus for testing air flow capabilities of dual-
stage blowheads and plunger coolers in accordance with a presently preferred embodiment of the
invention:

F1G. 2 1s a fragmentary scctional view on an enlarged scale of the blowhead
mounting cup and adapter block in the apparatus ot FIG. 1;

IF1G. 3 is a funcuonal block diagram of the apparatus illustrated in FIG. 1, and

FIG. 4 is a fragmentary ¢levational view of an adaptation or modification of the

apparatus of F1G. 1 for testing plunger coolers.

Detaitled Description of Preferred

FIGS. 1-3 illustrate an apparatus 10 for testing dual-stage blowheads, somctimes
also referred to as isolated finish cooled blowheads, in accordance with a presently preferred
cmbodiment of the invention. An adapter block 12 1s mounted on a stand 14 carried by a base
platc 16. A blowhcad mounting cup 18 is removably mounted on adapter block 16. Cup 18
includes a holder 20 that is slidably mounted within a bearing 22 camicd by block 12. Holder
20 has a cenler passage 24 that opens to a lateral passage 26. and thence through a passage 28
in block 12 10 an inlet port 30. An annular channel 52 is formed on the flat lower face of holder
20, and is connected by a plurality of axial passages 34 10 a radial channel 36 that opcns to a

sccond lateral passage 38 in block 12. Passage 38 terminates at an inlet port 40. A wear plaic
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4215 carmied within a downwardly opening pocket 44 at the lower end of holder 18, and is urped
downwardly by a coil spring 46 captured in compression within passage 24 between holder 20
and wear plate 42

FIGS. 1 and 2 illustrate a dual-stage blowhead 48 having a central passage 50 for
final blow air, and at least two peripheral angulated passages 52 for finish cooling air. Central
passage 50 is coaxial with blowhead 48, while passages 52 are offset from the central axjs ot the
blowhead and preferably diametrically disposed with respect to each other. Passages 52 open
to an annular inlet 54 at the upper axial face of blowhead 48 concentrically surrounding final

blow air passage 50, and communicates through openings 56 in wear plate 44 with channel 32

in holder 20. Thus, final blow air 1s fed from inlet port 30 through passages 28, 26 and 24 1o
final blow passage 50 of blowhcad 48, while finish cooling air 1s fed from inlet 40 through
passages 38, 36, 34. channel 32. passages 56 and inlct 54 to finish air cooling passapes 52 of
blowhead 48. A device 60 for simulaling a containcer has an axial neck or “finish” inscrted into
the open lower end of blowhead 40 against the lower surface 64 of blowhecad 48 radially between
tinal blow air passage 50 and finish cooling air passages 52. Thus, device 60 simulates a
container during the final-blow operation in terms of creating back pressure on air fed through
passages 50. 52.

FIGS. 1 and 2 illustrate a blowhead 48 and an associated blowhead mounting cup
18 i which the blowhcead 1s mounted to the blowhead mounting cup by means of a conventional.
relcasablc bayonct-type mounting arrangement. It will be appreciated that FIGS., 1-2 1llustrate
a single configuration ot cup 18 and a singlc configuration of blowhead 48. Other configurations
are conventionally employed. Indeed. facility for replaccablec mounting of cup 18 in block 12
readily accommodates dual-stage blowheads of other confipurations.

Referring to FIGS. 1 and 3, apparatus 10 further comprises a pressure regulator

66 for connection to a common source of test air. Air 18 fed from pressure regulator 66

through apparamus 68 for measuring air pressure and mass air flow, and thence through a
pressure regulator 70 to final blow air inlet 30 of adapter block 18. Likewise, air trom

prcssurc regulator 66 is fed through apparams 72 for measuring air pressure and mass air
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flow. and thence through a pressure regulator 74 to fimsh cooling air inlet 40 of adapter block

13. Both apparatus 68, 72 are carried by base plate 16, and regulators 70, 74 are mounted on
apparatus 68. 72 respectively. [n operation, a blowhead 48 i1s mounted in cup 18. a container-
sunulating device 60 is inserted into the blowhead, and apparatus 10 is connected 1o a source of
test air. Regulators 70. 74 arc adjusted by an operator for controlling pressure of air fed 1o the
final blow and finish cooling air inlets of the adapier block. Mass air flow and air pressure arc
then observed by an operator, and are compared 10 desired levels. These levels maybe
determined empirically as absolute mimimum desired air flow to 4 blowhcad. or may be
determined by comparing blowheads to each other for a single individual machine section. In
this way, quantity of air {low maybe determined not only as an absolute measure, but also
rclative to other blowheads 1n a single machine section tor optimum balance of operation. 1f a
test blowhcad docs not exhibit desired air flow, this may indicate a need to rework or redrill the
air flow passages in the blowhcad. Altcrmatively. the blowhead may be simply replaced.

In accordance with another aspect of the invention, a conduit branch 80 extends
from pressure regulator 74 in the finish cooling test air path. Conduit 80 terminates in a plungcr
head adapter 82, which 1s intemally threaded to receive the external threads on the base of a
plunger cooler. Durnng operation to test a dual-stage blowhead, a plug 84 is threaded into head
82 effectively to block air flow through conduit 80. When it is desirad o test a plunger cooler
86 (FIG. 4), plug 84 1s removed from head 82 a plunger cooler 86 is threaded into adapter 82,
and air flow to adapter block tnlet ports 30, 40 is blocked (by means not shown). Air is thus fed
under pressure through pressure and flow measurement apparatus 72 and pressure regulator 74
to plunger cooler 86 (FIG. 4), and flows out of the plunger cooler to the atmosphere through the
multiplicity of air apertures 88 in the plunger cooler. The amount of air flow can be comparcd
10 an absolute level. determined either mathcmatically or empirically. or to other plunger coolers

B6 [rom the same machine section, or to both. Low air flow may indicate a need to redrill or

otharwise rework passages 88 in plunger cooler 86, or a need to provide a new plunger cooler.
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There have thus been provided an apparatus and method for testing dual-stage

blowhcads, and also for testing plunger coolers in the preferred embodiment of the invention. that
fully satisty all of the objecls and aums previously set forth. Several alternatives and
modifications have been disclosed, and other alternatives and modifications will readily suggest
themselves to persons of ordinary skill in the art in view ol the foregoing discussicn. The present
inventon is intended to cmbrace all such alternatives and modifications as fall within the spirit

and broad scope of the appended claims.
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CLAIMS

l.

Apparatus for testing air {low through a dual stage blowhead having first
blowhead passage means including a first inlet for conducting blow air to a parison and second
hblowhead passage means including a second inlet scparate from said first inlet tor conducting
(inish cooling air, said apparatus comprising:

an adapter block with means for releasably receiving the blowhead. said adapter
block having first block passage means for teeding test air to said first inlet and said first

blowhead passage means, and second block passage means for feeding test air to said second

inlet and said second blowhead passage means,

first means for feeding test air from a source of test air to said first block passage
Imeans, and

second means for feeding test air from the same said source of est air to sard
second block passage mcans.

said first and second means including mcans for measuring air flow to sard [irst

and second block passage means respectivcly.

2.
The apparatus set forth in claim 1 wherein said adapter block includes a blowhead

cup for releasably receiving an end of a dual stage blowhead.

3.
The apparatus set forth in claim 2 wherein sald blowhead cup ncludes a holder
securcd to said block, a wear plate for engaging a blowhead mounted 1n said cup and a coll
spring capturcd in compression hetween said holder and said wear plate. said first block passagc

means and said second block passage means exiending through satd block. said holder and sayd

WeAr plate.
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4.
The apparatus set torth tn clatm | wherein said means for measuring air flow 1o
said first and second block passuge means comprises means for measuring air pressurc and mass

air flow through said first and second block passage means separately from each other.

3.
The apparatus sct forth in claim 4 further comprising first and sccond pressurc

regulators for regulaung pressure of air tlow through said first and second block passage means

respecuvely.

0.
The apparatus set forth in claim 4 further comprising a test container for insertion
into the blowhead for simulating back pressure of air at said first and second blowhead passage

Mmearns.

7.

The apparatus set forth in claim 1 wherein satd second means further includes

mcans for rclcasably connccting a plunger cooler to said sccond mcans for testing air flow

through the plunger cooler.

8.

The apparatus set forth in claim 7 wherein means for releasably connecting 2
plunger cooler comprises a plunger head in said second means between sald means for measuring
air flow and said adapter block, and a plug removably recetved tn said plunger head, said plug

being removable for securing a plunger cooler to said plunger head.
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9.

A method of tesung air flow through a dual stage blowhead having first blowhead
passage means including a first inlet for conducting blow air to a parison and sccond blowhead
passage means including a second inlet separate irom said first inlet for conducting finish cooling
air, said method comprising the steps of:

(a) feeding air under pressure separately to said first and second 1nlets of
a blowhead, and

(b) measuring air flow in said step (a) separately to said first and sccond

inlets.

10.
The method set {orth in claim 9 wherein said step (a) comprises the steps of:
(a) providing a blowhead adapter block having first block passage means for
f;eecling air to the first inlet of a blowhead and second block passage means for feeding air to the
second inlet of a blowhead, and
(a2) relecasably securing a blowhead to said adapter block such that said Iirst

and second block passage means in said mounting block.

11.
The method sct forth in claim 9 wherein said step (b) compnises the step of

measuring air pressure and rate of mass air flow scparately to said first and second inlcts.

10
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