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(57) Abstract

A guide ring (11) comprises a graphite body
(13) and a mechanically attached insert (14), preferably
made of metal. The insert (14) and body (13) form a
guide ring (11) supporting a split neck ring (12) used
during glass container manufacturing. The graphite
body (13) avoids the need for separate lubrication while
being sufficiently strong enough to enable mechanical
attachment of the insert (14). The combination provides
the structural integrity needed to resist damage during
glass container manufacturing operation and the thermal
properties needed to contact hot glass gobs.
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Background of the Invention
In the manufacturing of glass articles, such as
glass bottles or other containers, various molds and forms are
10 used to shape, guide, size, and hold hot glass as it is being
formed into container shapes. In a typical process for
manufacturing glass containers, a gob of molten glass is
transferred (most typically, by dropping) to a "blank" or pre-
form mold. A bottom portion of the blank mold includes a neck
15 ring to form a neck portion of the eventual glass container. -
The neck-ring is made in two halves which are opened to allow
removal of the glass preform, called a parison, and continue
the container fabrication process operating .on the parison.
The neck-ring is also typically used to pick up the parison
20 from the (opened) blank mold, invert the parison, and pbsition
the parison over a second or "blow" mold prior to openihg.
The second mold closes around the parison, e.g., as the
parison is dropped from the opening neck ring. Further
parison shaping occurs within the blow mold to produce the
25 glass container. ' '

In order to support the neck-ring halves, assure
proper alignment during neck ring operations, and form a top
portion of the parison, a guide ring adjoining the neck ring

"~ halves is typically used. The neck ring halves are supported
30 by and slide on the guide ring. The neck ring halves and the
guide ring are typically made of a metal, e.g., bronze, steel,
or nickel alloys. Lubricant is applied to metal ring surfaces
to facilitate sliding during ring opéning and closing

~ operations.
35 The lubrication is typically applied by "swabbing"
" the guide ring and/or neck ring halves with a swab stick.
Swabbing is accomplished by dipping the swab stick into a
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Summary of the Invention

10 These lubrication and other problems may be avoided
in the present invention by providing a guide-ring (or other
high temperature slidably contacting component) comprising a
graphite body, preferably having a metal insert mechanically ‘
attached to the graphite body. . The self-lubricating

15 properties of the graphite body preferably avoids the need for
swabbing or other separate lubricating steps. A preferred
two-piece construction and fine grain graphite composition of
at least a portion of the guide rinq provide the:structural
integrity needed to resist chipping and other damage during

20 glass container or other manufacturing operations.

The preferred fine grain graphite also allows the
ihsert to be threaded, press fit, shrink fit, or otherwise
mechanically attached to the graphite body. The mechanical
attachment is sufficient to retain the insert even under the

25 harsh conditions of5 glass fabrication or other difficult
applications.

Brief Description of the Drawings _
Figure 1 shows a perspective view of a prior art
guide ring and a neck ring half;. '
30 - Figure 2 shows a front cross sectional view of a
prior art glass fabrication step; _
Figure 3 shows a perspective view of a neck ring
element and a guide ring assembled according to the invention;
Figure 4 shows a cross-sectional perspective view:
35 of an alternative guide ring assembly; and
_ Figure 5 shows an expanded, cross-sectional side
view of a threaded guide ring assembly. ' '
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reference numerals refer to like elements or features.

Detailed Description of the Invention

' Several different fabrication processes are
typically used to fabrlcate glass containers, e. g., a "blow
and blow" process (i.e., where gas pressures are primarily

‘used to form glass containers in a two-step process) and a

"press and blow" process where a plunger is used in the first
step of a two-step process. Figure 1 shows a perspective view

of prior art equipment used in a "press and blow" process,

including a guide ring 2 supporting a split neck ring 3.
These rings form a portion of the bottom of a blank or preform
mold (not full shown for clarity) which periodically contact
hot glass gobs. Although "press and blow" neck and guide
rings.are shown, similar rings are used in the "blow and blow"
process.

A cross-sectional view of prior art fabrication
equipment during a "press and blow" process step is shown in
Figure 2. The blank mold assembly 4 includes a split mold
portion 5, a split neck ring 3, and a guide ring 2 through
which a plunger 6 can be inserted or "pressed" upward.

The "press and blow" process begins with the plunger
6 retracted in a lower position, leaving an empty preform or
blank cavity 9. A glass gob 7 is dropped through a funnel 8
into the preform cavity 9 of the blank mold assembly 4. A
portion of equipment 10 is shown dotted for clafity as it
supports the blank mold assembly 4 (including neck ringls) and
actuates the plunger 6 upward into the cavity 9.

After the glass gob 7 is dropped, the funnel 8 is
removed from the top of the mold assembly 4 and a baffle (not

'shown) is moved over the top of the mold assembly 5, sealing

the mold cavity 9. The plunger 6 is pressed upward into the
glass gob 7 through the neck ring halves 3 and guide ring 2
soon after the mold cavity 9 is sealed, forming a parison
(preformed glass gob) having outside dimensions shaped by the
cavity 9 and interior dimensions shaped by the plunger 6.
When the plunger 6 is withdrawn downward and the blank mold
portions 5 opened, the parison is in an upside-down position
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Beop IHtdCthe"H18%M61ES After reheating the parison, gas is
typically allowed to enter through the neck of the parison to
"hblow" the parison into the shape of the blow mold. = The
blowing may also be accomplished or assisted by creating a
vacuum within the blow mold external to the parison.

After forming the glass container in the blow mold,
the mold is opened and the formed glass container is removed
for further cooling and processing. The prior art "blow and
blow" process is similar except that vacuum and/or gas

_pressures are primarily used to preshape the parison in a

blank mold assembly instead of a large-plungerﬁé. A small
plunger may also be used to create a pildt cavity prior to
vacuum and/or gas pressures preshaping the parison in a blank
mold in the "blow and blow" process.

Figure 3 shows a perspective cross-sectional view
of a graphite guide ring 11 and neck-ring half 12 of an
embodiment of the preéent invention. In this embodiment, the
neck ring 12 is preferably composed of metal similar to prior
art neck ring 3 (shown in Figure 1), but the guide ring 11
preferably consists of a graphite body 13 and a metal insert
14. The dimensions of the graphite guide ring 11 are.not
substantially changed from the comparable metal guide ring 2
shown in Figure 1, but the preferred mechanical attachment and
at least partial construction using graphite materials allow
guide/neck ring sliding to be self lubricated while retaining

the thermal and structural integrity of a metal  insert to

withstand the periodic hot glass contacting and operational
loads.

surface 15 which is substantially coplanar with a planar
insert surface 16. The graphite sliding surface 15 and the
(coplanar) insert surface 16 form a sliding alignment surface.
During parison forming, the alignment surface contacts an
adjoining (metal) surface 17 of the neck ring element 12 as
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The neck ring element 12 has a (metal) neck-forming
surface 18 and the guide ring insert has a (metal) top-forming
surface 19. During a gob pressing step, the neck ring
elements are actuated closed to fo;m a (split) neck ring, and
the'neck-forming and top-forming surfaces 18 & 19 contact the
hot glass gob 7'(see Figure 2) to form a portion of the
parison. After the neck ring elements 12 are opened and the
parison dropped into a blow mold, the top- and neck-forming
surfaces 18 & 19 are cooled by exposure to the ambient (air)
environment, i.e., convection cooling.of'the top- and neck
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forming surfaces and rings occurs. Cooling of the top- and
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body 13. _ _

The metal insert 14 acts as a reinforcing ring and
glass-contacting heat sink/conductor during glass container
fabrication steps. The insert 14 is attached to a recessed
surface 20 of the graphite body 13. The recessed surface 20
is located'to place the insert 14 in a position to form the
top surface of the parison. This position also allows the
metal insert to absorb impacts and loads that might otherwise
damage a single componeht‘guide ring, e.g., loads from non-
aligned operation of plunger 6 as shown in Figure 2. The
positioning of the insert 14 and body 14 to form a coplanar
metal and graphite alignment surface also avoids the need for
separate lubrication. | '

The guide ring 11 includes an inward-facing insert
surface 21 of the insert 14 and an inward-facing body surface
22. The inward-facing surfaces 21 & 22 help to align the
plunger 6 (see Figure 2) during plunger operation, absorbing
impact aﬁd other loads. The preferred graphite composition
of the body surface 22 also minimizes the need for éeparate
lubrication of the contacting plunger surfaces or the inward-
facing insert surface 21. '

_ The body 13 is preferably composed of a fine grain
graphite, and the insert 14 is preferably composed of a
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14 is press fit into the recess surface 20 of the graphite
body 13 in this embodiment, the press fit insert is typically

5 in compression. If the insert 14 is composed of a material
having a significantly greater compressive strength than
tensile strength, the compressed.qondition allows the insert
to resist greater tensile loads or impacts even if the body
13 and insert are composed of the same material.

10 - The preferred material for the graphite body 13 is
GLASSMATE-HT® fine grain graphite'supplied by Poco Graphite,
Inc. located in Decatur, Texas. Table 1 provides typical
physical properties of the preferred GLASSMATE-HT® graphite
material. This graphite material when combined with the '

15 assembly and shape of the.graphite body 13 can alsq provide
a smooth mold surface for controlling the shape of the parison
without scratching the glass. The material and the design
also provide good resistance to the harsh temperature and

- 2(a) - Bri ef

erosive environment without the need for forced air cooling.

20 Alternative materials of construction include GLASSMATE®,
GLASSMATE-SR®, and GLASSMATE-LT®, also supplied by Poco
Graphite Inc. "

TABLE 1

TYPICAL PHYSICAL PROPERTIES OF GLASSMATE-HT® GRAPHITE _
25 Property (at room temperature) Typical Value
Density (g/cc) _ - 1.82
Hardness (Shore Scleroscope) - 75
Flexural Strength (psi) © 12,000
(Kg/cm?) L . 845
30, Compressive Strength (psi) 20,000
(Kg/cm?) | 1,400
Thermal Conductivity (BTU-ft/ft’-hr-°F) ' 60
. (Cal-cm/cm?-sec-°C) 0.21
Coefficient of Thermal Expansion : 8.4
35 " An important physical property of GLASSMATE-HT®

graphite is high flexural strenath. i.e. 12,000 psi flexural
This Sheet Has Been Replaced ' ' ' -
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strength is relatlvely hlgh for graphlte materials. A
flexural strength of at least 8,000 psi, preferably at least
10,000 psi, allows the graphite body 13 to resist handling
without damage, slide against the neck ring element 12,
withstand plunger loads, and be mechanically attached to the .
insert 14. The preferred graphite materials of construction
also retain most of their flexural strength at elevated
temperatures typically encountered in glass fabrication
processes.

Another important physical property of GLASSMATE-HT®
graphite is its self-lubricating properties (i.e., non-
galling) and low coefficient of friction of about 0.1 - 0.2
when in contact with machined metals such as steel. A
coefficient of friction of no more than about 0.3 and the non-
galling characteristics of the preferred graphite materials
essentially avoids the need for separate lubrication process
steps. | '

An alternative all-graphite embodiment of a guide
ring assembly is shown in Figure 4. Alternative insert 23 and
alternative body 24 are both substantially composed of a fine
grain graphite, such as GLASSMATE-HT®. Upper body surface 25
(where upper refers to guide ring position during parison or
preforming processes in a blank mold) and alternative insert
surface 27 form a slidable surface and, along with lower body
surface 26, allow the alternative guide ring assembly to guide
the opening and closing of a split neck ring (not shown for
clarity). '

_ The alternative insert 23 is shown in Figure 4 as
press fit into alternative body 24, but alternative means for
attaching the insert to the body may also be used. For some
applications, threaded attachment (similar to that shown in

. Figure 5) of the alternative insert 23 to the alternative body

35

24 is the preferred means for mechanically attaching the
insert 23 to body 24. Alternative means for attaching inserts
and body components include shrink fit and separate clamps or
threaded fasteners.

For some applications, a coating (such as a hard
ceramic) may bé applied to surfaces of the alternative insert

23, prov1d1ng added resistance to tensile or impact loads.
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The (alternatlve) all graphite embodiment shown in -

Figure 4 has disadvantages for some glass industry
applications (when compared to the metal-graphite embodiment
shown in Figure 3) ahd advantages for other glass industry
applications. The glass temperatufe and contact times of an
10 application may exceed the oxidation temperature of the
graphite, precluding the use of an all graphite embodiment.
Plunger and other loads of an application may require metal
reinforcement. If application temperatures and loadings '_
allow, a smaller area of contacting surfaces for an all
15 graphite embodiment may reduce machining costs and machining
material waste. Ready accessibility to components of the all
graphite embodiment can also simplify replacement of
‘components if damaged or worn. _
'~ Figure 5 shows an expanded, cross-sectional view of
20 another alternative embodiment which is the preferred
embodiment. The assembly shown in Figure 5 comprises a
threaded insert 28 and a threaded body 29. The.threaded body
29 and insert 28 are similar to the alternative insert 23 and
‘alternative body 24 shown in Figure 4 except for the mating
25 threaded means for (mechanically) attaching the alternative
insert and body. 1In the preferred embodiment, the threaded
insert 28 is substantially composed of nickel (NI-40) steel,
and threaded body 29 is substantially composed of fine grain
graphite. The (metai) threaded insert 28 has an alternative
30 top-forming surface 32 similar to the top~forming surface 19
of insert 14 shown in Figure 3.

The threaded attachment of the graphite body 29 is
made more feasible by the relatively high flexural strength
of the preferred graphite materials, such GLASSMATE-HT®. The

35 high flexural strength allows the threaded guide ring assembly
to withstand slgnlflcant loads which may be applled during
glass fabrication processes.

The thickness "T" dimension of the threaded body 29
'is similar to the depth "D" dimension of the threaded insert
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21 34ngdAtlrllrﬁaflgﬁa583e§FatﬁPt g ggfeagsdefi ned in claim1
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netal insert. peen shown and described, and some alternative embodiments
- also shown and/or described, changes and modifications may be
made thereto without departing from the invention.
.Accordingly, it is intended to embrace within the invention

def i n@ETU$IY 16411, 1

rf-ace adapted to mate

10 all such changes, modifications and alternative embodiments
as fall within the spirit and scope of the appended claims.
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6 27. A ring-shaped graphite body as defined in claiml

furtherwoosnesssi ng an outward-facing, substantially sno®cwusesiece capable
of sildably -engag land RBoviding | ubrication between said ;
graphite body and swﬁ&iﬁﬂ(*ﬂf?\‘h&EE
27 28.1 A ri REPLABERG hi bgAQ?gy as defined.in claim

-conpri sing graphlte’haV|n%"“ coefficient of frictiron less than 0.3 -
n apparatus for forming a portion of a glass

container from a hot glass gob,gomprlslng._'

a ring-shaped body having a substantially
”"'"l mm '"" "m " l"' ' planar surface, said body substantlally composed of
| * : , graphlte, - '

an insert mechanlcally attached to said body
and having a surface for contacting said hot glass
gob; and '

-a plurality of ring elements slidably
contacting said planar surface. '

2. The apparatus of Claim 1 wherein said insert_‘
comprises a ring-shaped insert having a planar insert surface
which is substantially co-planar with a surface of said body.

3. The apparatus of Claim 2 wherein said insert is
composed of a metal and said insert and body form a guidé
ring.

4. The apparatus of Claim 3 wherein said body and
insert have centerline axes that are substantially co-axial.

5. The apparatus of Claim 4 wherein said body has
a radially inward-facing surface relative to said co-axial
centerline, wherein a portion of said surface for contacting
said hot glass gob is closer to said coaxial centerline than
substantially all of said inward-facing surface of said body.

6. The apparatus of Claim 5 wherein a portion of
said surface for contacting said hot glass gob forms a top
portion of a blank mold and said inward-facing surface of said
ring elements forms a neck portion of said blank mold.

-—

Ths&wﬂ}hsswn 7. The apparatus of Claim 6 which also comprises:

M . o e e i i

means for inverting said ring elements when
said ring elements are in contact with said parison.
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30 . - 31, A rifg- sRBpedPRRERIYSe H@Gf“&s @S i Red FH9q atngy for
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of slidably engaging said nECkarlggngﬂghaped body having a substantially

planar surface and a substantially'inward-facing

surface, said body substantially composed of
RO orapnste; ana |
e R m s a ring-shaped insert mechanically attached to
said inward-facing surface and having a contact
surface for contacting said hot glass gob.

10. The apparatus of Claim 9 wherein said insert is
mechanically'attached'by'mating threaded surfaces on.said body

and_said insert.

11. The appératus of Claim 10 wherein said insert
is substantially composed of a metal.

_ 12. The apparatus of Claim 11 wherein said planar
surface is substantially coplanar with a surface of said
cylindrical insert.

13. A process for assembling an insert ring having
an insert centerline to a graphite body ring having a body
centerline for use in molding hot substances, said process
comprising: ' '

' aligning said centerlines to be substantially
_ coaxial; and .
This Sheet Has Been Replaced - mechanically attaching said insert to saiad

IIHI ulnl Iu II - graphite body such that an inwardiy-facing surface
~ of said body contacts said insert.

14. The process of Claim 13 which also comprises the
steps of: '
' ' locating a plurality of neck ring elements
-each'having a ring planar surface such that said
ring planar surfaces contact a planar surface of



té body and said neck ring.

.prov}ding | ubri cation 5@# ’“"jsaid,gréw
] ift e body as defi netTvusoshieinm 11

conpri si ng graphlte haV|ng a
,Aak:=_____£ivfr|ct|on | ess than 0. 3.

THIS SHEET Hag -ﬁﬂi 589asbaagy ghaphite body as deflned in cIa|n112

I n gnet er ter than out si de _di aneter of said
gvampm{ sglgﬁng sgl neéi rgng elenents relatlve to

said body while substantially maintaining said

contact in the absence of a separate lubricant.

15. An apparatus useful as a guide ring for
fabricating glass articles compr1s1ng°

a ring-shaped graphite body having upper and

lower substantially horizontal surfaces and inner

(O  na ouser substantially vertical surfaces; ana
'.,*Ill l[ “llll'!, and outer substantially vertical surfaces; an

a ring-shaped insert with an outer external

surface in.mechanicélly held contact with the inner
surface of said graphite body and a surface for
contacting a hot glass article.

16. The apparatus of Claim 15 wherein the upper
horizontal surface of said graphite body is coplanar with a
planar surface of said insert.

17. The apparatus of Claim 16 wherein the external
surface of the insert and the internal surface of the éraphite
body ‘are both substantially circular, with the internal -
surface of the graphite body entirely in contact with the
external surface of the insert.

18. An apparatus useful 'as a guide ring for
fabricating_glass articles comprising:
a ring-shaped insert with an arcuate external

surface and a surface for contacting a hot glass

artlcle, and

- a ring-shaped graphite body w1th an arcuate
inner surface in mechanically held contact with the
arcuate external surface of said insert, said
insert having a further surface for slidably
contacting a third body.

19. The apparatus of Claim 18 wherein the insert has
~ a further surface for contacting said third body.

This Sheet Has Been Re‘ilaced -
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tigngth of at least 10,000 psi and
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34. A guide ring as defined in cIa|n1 Iﬂweeﬂé£§7 hi te body

conpri seswodsA0ddst € having a flexural | ' PCPUSYS/19411 and a
coefficient of friction Iess than 0.2. A two- pi ece
guide ring for use in a process for fabrlcatlng gl ass it ai ners from hot

gl ass gobs conpri sing: Jhe ap aradtds df Uiﬁl&hﬁﬁedlhﬁmlﬁ tt?xeb%@)‘:faces
having a substantiall nmar aC|ﬁ§9surface

ri ng- shaped meff®F FR tdnohgaidaF rﬁt?%@¥&ﬁf?(?49%??q§ﬁﬁﬁ%¥1€ﬂﬂ¥ﬁfar and -

surface of saifdrel aplicnpdiitie i diay rorrarant act surface for contacting
said hot gl ass gobs. - 35

21. The apparatus of Claim 21 wherein the third body
and the insert are substantially composed of a metal.

22. The apparatus of Claim 22 wherein the composite
sliding surface is a substantially horizontal surface.

-—_
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36. A guide ring as defined in c] daitt 83bic&metrssS BERNI
conpri ses wigys@isdee having a flexujal stRENAGEDF at
35 : . 37. A guide ring

insert is machanically attached to said gn¥
surfaces on said body and said insert

graphi te body

east $caftfkonpds11

m 35 wherein said

ite body by mating threaded

35 38. A guide ring as defined in claim35 wherein a surface
of said insert is substantially coplanar with a planar surface of said
graphite body. 37

39. Aguide ring as defined in claim wreT e —sal g4 nsert conprises
ni ckel - conposition steel.

35 40. A gui de ripg.d S wherein said

ri ng- shaped graphite body has

_tre 4

(PRIOR ART )

[

This Sheet Has Been

T



ubper and | ower substantially hori#oﬁﬂ@ﬁﬂﬁﬁﬂfﬁ@%EEENald ri ng- shaped net al
insert haswaWeRedogar d- facing ring- shapBEPBATEPnal siirf acepcpdodifatiy

oat war d- f aci ng, ring-shaped exter nz 3 insert 1s in
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body. 8

41. . A QUIde ring as defined In clai m 35 wherein the outside diameter of
said graphite body Is greater than the outside dianmeter of said insert
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The neck ri, -metal ) neck-formng surface 18 and the guide
ring 4 nsert - formng) surface 19. During a gob pressing
step, the re closed to forma (split) neck ring, and the

surfaces 18 and 19, reSpbstitutelsheetot3(8/97 he
hot gl ass: g ) to forma portion of the parison. After
the neck ri pened and tﬂe parison is ff cl
mol d, the fop- and neck-forning surfaces 19 and 18, resﬁ@%iﬁngﬁNaﬁ@ﬁﬁk)ed
by exposure i r) environnent, i.e., convectgﬁg 406 I
the top- and neck forming surfaGBbPaﬁﬂErGHQBEOBEHGS Date rrng~ ap d
nmetal insert 14 is attached to a recessed surface 20 of—The graphite body
13 in a position to formthe top surface of the parison when the neck ring
is in the i nPdefldd gfotihe Anvamtslemwn in Figure 2. This position also
allows the netal insert to absorb inpacts '

neck-formr

This invention relates to devices and processes to make
glass articles. More specifically, the invention is
concerned with providing a guide ring useful in glass

container fabrication processes.

Background of the Invention

In the .manufacturing of glass articles, such as
glass bottles or other containers, various molds and
forms are used to shape, guide, size, and hold hot glass
as it is being formed into container shapes. In a
typical process for manufactdring glass containers, a gob
of molten glass is transferred (most typically, by
dropping) to a “blank” or preform mold. A bottom portion
of the blank mold includes a neck ring to form a neék
portion of the eventual glass container. The neck ring
is made in two halves which are opened to allow removal
of the glass preform, called a parison, and the container
fabrication process operating on the parison is
continuous. The neck ring prior to being opened, is also
typically used to carry the parison from the (opened)
blank mold, invert the parison, and position the parison
over a second or “blow” mold. The second mold closes
around the parison, e.g., as the parison is released from
the opening neck ring. Further parison shaping occurs

within the blow mold to produce the glass container.




and | oads th

PﬂWM?WeSHEE? damage a single conpg

ring,. e.g., OftS—+1-om nt al i gned operation of pIu own
in Figure : Th ﬁ bn| ng of the insert 14 ¢ a
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separate | ubti ¢ation e gui de rlnq 11 includes an |nmard faci ng

i nsert surfag¢e 21 of the inser 14" and @i mwar d- faci ng body surface 22.

The i nwar d- f

& 22 help to

In order to support the neck ring halves,

proper alignment during neck ring operations,

top portion of the parison, a guide ring adjoining the
neck ring halves is typically used. The neck ring halves

are aligned by and slide on the guide ring. The neck

and form a

ring halves and»the guide ring are typically made of a
metal, e.g., bronze, steel, or nickel alloys. Lubricant
is applied to metal ring surfaces to facilitate sliding

during ring opening and closing operations.

The lubricant is typically applied by “swabbing” the
guide ring and/or neck ring halves with a swab stick.

Swabbing is accomplished by dipping the swab stick into a
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haped

for fabricatihgl glass contaijngrs from.hgt gl ass gobs A2‘
degfined in claiml wherein said substantially

bucket containing a swabbing compound i.e., the
lubricant, and contacting the parts to be lubricated with
the dipped swab stick. " The swabbing operation can lead
to the contamination of the molds and glass parisons with
the swabbing | compound and can also result in
inadequate/unreliable lubrication, thereby causing
operational failures and loss. In addition, swabbing is
labor intensive in a glass fabrication process that is

otherwise mostly automated.

Summary of the Invention

These lubrication and other problems may be avoided
in the present invention by providing a guide ring (or
other high temperature slidably contacting component)
comprising a ring shape graphite body and, preferably, a
ring-shaped metal insert mechanically attached to the
graphite body. The self-lubricating properties of the
graphite body preferably avoids the need for swabbing or
other separate lubricating steps. The use of a metal
insert as one piece of the two-piece guide ring provides
the structural integrity needed to resist chipping and
other damage during glass forming or other manufacturing

operations.

The graphite body is preferably made of fine grain
graphite which allows the insert to be threaded, press
fit, shrink fit, or otherwise mechanically attached to
the graphite body. The mechanical attachment is

sufficient to retain the insert even under the harsh

conditions of glass fabrication or other difficult

applications.
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Brief Description of the Drawings

Figure 1 shows a 'perspective view of a prior art
guide ring and a neck ring half in a position from which

a parison is released;

Figure 2 shows a front cross sectional view of a
" prior art glass fabrication step in which the guide ring
and neck ring are in a position to form the top portion

of a parison;

Figure 3 shows a perspective view of a neck ring
half and a guide ring assembled according to the

invention;

Figure 4 shows a cross-sectional perspective view of
an alternative guide ring assembly in a position from

which a parison is released; and

Figure 5 shows an expanded, cross-—-sectional side
view of a threaded guide ring assembly in a position from

which a parison is released.
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In these figures, it is to be understood that 1like

reference numerals refer to like elements or features.

Detailed Description of the Invention

Several different processes are typically used to
fabricate glass containers, e.g., a “blow and blow”
process (where gas pressures are primarily used to form
glass containers in two-steps) and a “press and blow”
process where a plunger is used in the first step instead
of gas. Figure 1 shows a perspective view of prior art
eQuipment used in a “press and blow” process, including a
guide ring 2 supporting a split neck ring 3. These rings
form a portion of the bottom of a blank or preform mold
(not fully shown in the figure) which periodically
contact hot glass gobs. Although “press and blow” neck
and guide rings are shown, similar rings are used in the

“*blow and blow” process.

A cross-sectional view of prior art fabrication
equipment during a “press and blow” process step is shown
in Figure 2. The blank mold assembly 4 includes a split
mold portion 5, a split neck ring 3, and a guide ring 2
through which a plunger 6 can be inserted or “pressed”

upward.

The “press and blow” process begins with the plunger
6 retracted in a lower position, leaving an empty preform
or blank cavity 9. A glass gob 7 is dropped through a
funnel 8 into the preform cavity 9 of the blank mold
assembly 4. A portion of equipment 10 is shown dotted

for clarity as it supports the blank mold assembly 4
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Lnsert havi ng

(including neck ring 3) and actuates the plunger 6 upward

into the cavity 9.

After the glass gob 7 1is dropped, the funnel 8 is
removed from the top of the mold assembly 4 and a baffle
(not shown) is moved over the top of the mold assembly 4,
sealing the mold cavity 9. The plunger 6 is pressed
upward into the glass gob 7 through the neck ring halves
3 and guide ring 2 soon aftr the mold cavity 9 is sealed,
forming a parison (preformed glass gob) having outside
dimensions shaped by the cavity 9 and interior dimensions
shaped by the plunger 6. When the plunger 6 is withdrawn
downward and the blank mold portions 5 open °, the top of

the parison is

C}%' if ébgg SHEEHded surface of a ri ng ﬁ%’}&éQE él%ﬁﬁ?sért

to farma two-pj ece QUIde ringjsditable for use in a pf ocesQ f
fabricating gl
ri ng- shaped gr haS
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10. A ring- shaped—Tretat—+nser t| as defimed irn claim8 wherein said contact
surface for the top surface jof parisons nade fromsaid hot glass gobs in
sai d process for tabricating gl ass

held by the neck ring 3 and guide ring 2.

The neck ring 3 aﬁd held parison are then lifted,
inverted, and placed into and/or above a blow mold (not
shown in the figure). After placement of the parison at
the blow mold, the split neck ring 3 opens, releasing the
parison into the blow mold. After reheating the parison,
gas is typically allowed to enter through the neck of the
parison to “blow” the parison into the shape of the blow
mold. The blowing may also be accomplished or assisted
by creating a vacuum within the blow mold external to the

parison.

After forming the glass container in the blow mold,
the mold is opened and the formed glass container is
removed for further cooling and processing. The prior
art “blow and blow” process is similar except that vacuum
and/or gas pressures are primarily used to preshape the
parison in a blank mold assembly instead of a large
plunger 6. A small plunger may also be used to createra
pilot cavity prior to vacuum and/or gas pressures
preshaping the parison in a blank mold in the ™“blow and

blow” process.

Figure 3 shows a perspective cross-sectional view of
a graphite guide ring 11 and neck ring half 12 of an
embodiment of the present invention. In this embodiment,
the neck ring 12 is preferably composed of metal similar
to prior art neck ring 3 (shown in Figure 1), but the
guide ring 11 preferably consists of two pieces, ie., a
graphite body 13 and a metal insert 14. The dimensions
of the graphite guide ring 11 are not substantially

changed from the comparable one-piece metal guide ring 2
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shown in Figure 1, but the preferred mechanical
attachment and at least partial construction using
graphite materials allow guide/neck ring sliding to be
self lubricated while the metal insert retains the
thermal and structural integrity to withstand the

periodic hot glass contacting and operational loads.

The ring-shaped graphite body 13 has a planar
(graphite) sliding surface 15 which is substantially
coplanar with a planar insert surface 16. The graphite
surface 15 and the (coplanar) insert surface 16 form a
sliding alignment surface. During parison forming, the
alignment surface contacts an adjoining (metal) surface
17 of the neck ring half 12 as
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neter of said ring-shaped graphite body.

shown. When the parison is to be released into a blow
mold, the adjoining surface 17 slides relative to the

alignment surface as the neck ring halves are opened.

The neck ring half 12 has a (metal) neck-forming
surface 18 and the guide ring insert has a (metal) top-
forming) surface 19. During a gob pressing step, the
neck ring halves are closed to form a (split) neck ring,
and the neck-forming and top-forming surfaces 18 and 19,
respectively, contact the hot glass gob 7 (see Figure 2)
to form a portion of the parison. After the neck ring
halves 12 are opened and the parison is released into a
blow mold, the top- and neck-forming surfaces 19 and 18,
respectively are cooled by exposure to the ambient (air)
environment, i.e., convection cooling of the top- and

neck forming surfaces and rings occurs.

The ring-shaped metal insert 14 is attached to a
recessed surface 20 of the graphite body 13 in a position
to form the top surface of the parison when the neck riﬁg
is in the inverted position as shown in Figure 2. This
position also allows the metal insert to absorb impacts
and loads that might otherwise damage a single component
graphite guide ring, &e.g., loads from non-aligned
operation of plunger 6 as shown in Figure 2. The
positioning of the insert 14 and body 13 to form a
coplanar metal and graphite alignment surface also avoids

the need for separate lubrication.

The guide ring 11 includes an inward-facing insert
surface 21 of the insert 14 and an inward-facing body

surface 22. The inward-facing surfaces 21 & 22 help to
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14. A two-pi ece am%&ﬂb&ﬁ%éﬁﬂ in a process for

containers from gl ass gobs canpri si ng:
a

ri ng- shaped graphi tie QixUGa99hg substantlally u
and . b) a ring-ghgped nmetal insertSi

to said inward-fagci mgsurtace or sa |d ar gghl te body and haV| ng a cont act
surface for contacting said _hot .gl 15. A guide ring
as defined in claim 14 wherein said graphlte body conprises graphite
having a flexural strength of at

align the plunger 6 (see Figure 2) during plunger

operation, absorbing impact and other loads.

The body 13 is preferably composed of a fine grain

graphite, and the insert 14 is preferably composed of a
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nickel~composition stéel. However, the insert 14 may
also be composed of other metals. Because the insert 14
is press fit into the fecess surface 20 of the graphite
body 13 in this embodiment, the press fit insert is in
compression. If the insert 14 is composed of a material
having a significantly greater compressive strength than
tensile strength, the compressed condition allows the
insert to resist greater tensile loads or impacts even if
the body 13 and the insert are composed of the same

material.

The preferred material for the graphite body 13 is
GLASSMATE-HT® fine grain graphite supplied by Poco
Graphite, Inc. located in Decatur, Texas. Table 1
provides typical physical properties of the preferred
GLASSMATE-HT® graphite material. This graphite material,
when combined with the assembly and shape of the graphite
body 13, provides good «resistance to the  harsh
temperature and erosive environment without the need for
lubrication of the neck ring. Alternative materials 6f
construction include GLASSMATE® graphite, GLASSMATE-SR®
graphite, and GLASSMATE-LT® graphite, also supplied by

Poco Graphite Inc.
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TABLE 1

TYPICAL PHYSICAL PROPERTIES OF GLASSMATE-HT® GRAPHITE

Property (at room temperature) Typical Value
Density (g/cc) , 1.82
Hardness (Shore Scleroscope) . 75
Flexural Strength (psi) 12,000
(Kg/cm?) 845

Compressive Strength (psi) 20,000

(Kg/cm?) , 1,400
Thermal Conductivity (BTU-ft/ft2-hr-°F) 60

(Cal-cm/cm?-sec-°C) 0.21
Coefficient of Thermal (microns/meter/°C) 8.4
Expansion

An important physical property of GLASSMATE-HT®
graphite 1is high flexural strength, i.e. 12,000 psi
flexural
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strength is relatively: high for graphite materials. A
flexural strength of at least 8,000 psi, preferably at
least 10,000 psi, allows the graphite body 13 to resist
handling without damage, slide against the neck ring
halves and be mechanically attached to the insert 14.

The preferred graphite materials of construction also

retain most of their flexural strength at elevated -

temperatures typically encountered in glass fabrication

processes.

Another important physical property of GLASSMATE-HT®
graphite' is its self-lubricating properties (i.e., non-
galling) and low coefficient of friction of about 0.1 -
0.2 when in contact with machined metals such as steel.
A coefficient of friction of no more than about 0.3 and
the non- galling characteristics of the preferred
graphite materials essentially avoid the need for

separate lubrication steps..

An alternative all-graphite embodiment of a guiéle
ring assembly is shown in Figure 4. Alternative insert
23 and alternative body 24 are both substantially
composed of a fine grain graphite, such as GLASSMATE-HT®.
Body surface 25 and alternative insert surface 27 form a
slidable surface and, along with body surface 26, allow
the alternative guide ring assembly to guide the opening

and closing of a split neck ring (not shown in Figure 4).

The alternative insert 23 is. shown in Figure 4 as
press fit into alternative body 24, but alternative means
for attaching the insert to the body may also be used.
For some applications, threaded attachment (similar to

that shown in Figure 5) of the alternative insert 23 to
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“added resistgnce to tensile or|inpact=|bd&dk. -

the alternative body 24 1is the preferred means for
mechanically attaching the insert 23 to body 24.
Alternative means for attaching inserts and body
components include shrink fit and separate clamps or

threaded fasteners.

For some applications, a coating (such as a hard
ceramic) may be applied to surfaces of the alternative
insert 23, providing added resistance to tensile or

impact loads.
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entire insert 23 can be coated, the coating may also be

limited to the inward-facing surface 21.

The (alternative) all graphite embodiment shown in
Figure 4 has disadvantages for some glass industry
applications (when compressed to the metalégraphite
embodiment shown in Figuré 3) and advantages for other
glass industry applications. The glass temperature and
contact times of an application may exceed the oxidation
temperature of the graphite, precluding the use of an all
graphite embodiment. Plunger and other 1loads of an
application may require metal reinforcement. If
application temperatures and loadings allow, a smaller
area of —contacting surfaces for an all graphite
embodiment may reduce machining costs and machining
material waste. Ready accessibility to components of the
all graphite embodiment can also simplify replacement of

components if damaged or worn.

Figure 5 shows an expanded, cross-sectional view of
another alternative embodiment which is the preferred
embodiment. The assembly shown in Figure 5 comprises a
threaded insert 28 having threads 30 and a threaded body
29 having threads 31 adapted to mate with threads 30.
The threaded body 29 and insert 28 are similar to the
alternative insert 23 and alternative body 24 shown in
Figure 4 except for the mating threaded means for
(mechanically) attaching the alternative insert and body.
In the preferred embodiment, the threaded insert 28 1is
substantially composed of nickel (NI-40) steel, and

threaded body 29 is substantially composed of fine grain
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The threaded attachment of the graphite body 29 to

i ng

insert 28 is made more feasible by the relatively high
flexural strength of the preferred graphitg materials,
such as GLASSMATE-HT® graphite. The high flexural
strength allows the threaded guide ring assembly to
withstand significant loads which may be applied during

glass fabrication processes.

The thickness “T” dimension of the threaded body 29
is similar to the depth “D” dimension of the threaded

insert
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1. A ring-shaped graphite body having a substantially

inward-facing surface, said inward-facing surface adapted to be

mechanically attached to a separate metal insert to form a two-

piece guide ring suitable for use in a process for fabricating

glass containers from hot glass gobs.

2. A ring-éhaped graphite body as defined in claim 1

wherein said substantially inward-facing surface is ring-shaped and

adapted to be mechanically attached to a ring-shaped metal insert.

3.. A ring-shaped graphite body as defined in claim 1

comprising graphite having a flexural strength of at least about

8,000 psi.

4, A ring-shaped graphite body as defined in claim 2

wherein said inward-facing surface is a threaded surface adapted to

mate with a threaded surface of said metal insert.

5. A ring-shaped graphite body as defined in claim 1

adapted to be mechanically attached to said separate metal insert

such that, when said graphite body and said insert are mechanically
attached, a planar surface of said graphite body is coplanar with a

surface of said insert.
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6. A ring-shaped graphite body hav1ng a substantially
inward-facing, ring-shaped threaded surface adapted to mate with en
outward-facing, ring-shaped threaded surface of a ring-shaped metal
insert to form a two-piece guide ring suitable for use in a process

for fabricating glass containers from hot glass gobs.

7. A ring-shaped graphite body as defined in claim 6
having an outside diameter greater than the outside diameter of

said metal insert.

8. A ring-shaped metal insert having an outward-facing
ring-shaped surface adapted to be mechanically attached to an
inward-facing surface of a ring-shaped graphite body to form a two-
piece guide ring suitable for use in a process for fabricating
glass containers from hot glass gobs, said metal insert heving a

contact surface for contacting said hot glass gobs.

S. A ring-shaped metal insert as defined in claim 8

comprising nickel-composition steel.

10. A ring-shaped metal insert as defined in claim 8
wherein said contact surface forms the top surface of parisons made
from said hot glass gobs in said process for fabricating glass

containers.

: .11. A ring-shaped metal insert as defined in claim 8

wherein said outward-facing ring-shaped surface is a threaded
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of said ring-shaped graphite body.

12. A ring-shaped metal insert as defined in claim 11
wherein a surface of said insert is coplanar with a planar surface
of said ring-shaped graphite body when said insert is mechanically

attached to said body.

13. A ring-shaped metal insert as defined in claim 8
having an outside diameter less than the outside diameter of said

ring-shaped graphite body.

14. A two-piece guide ring for use in a process for
fabricating glass containers from hot glass gobs comprising:
(a) a ring-shaped graphite body having a
substantially inward-facing surface; and
(b) a ring-shaped metal insert mechanically
attached to said inward-facing surface of said graphite body and.

having a contact surface for contacting said hot glass gobs.

15. A guide ring as defined in claim 14 wherein said
graphite body comprises graphite having a flexural strength of at

least about 8,000 psi.

16. A guide ring as defined in claim 14 wherein said
‘insert is mechanically attached to said graphite body by mating

threaded surfaces on said body and said insert.
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centerline axes that are stantl y co-axl al
gurface of said insert is substantially coplanar with a planar

gurface of said graphite body.

18. A guide ring as defined in claim 16 wherein said

metal insert comprises nickel-composition steel.

19. A guide ring as defined in claim 14 wherein said
ring-shaped graphite body has upper and-lower Fubstantially
horizontal surfaces and the outward-facing, ring-shaped external
surface of said insert is in mechanically held contact with said

inward-facing surface of said graphite body.

20. A guide ring as defined in claim 14 wherein the
outside diameter of said graphite body is greater than the outside

diameter of said insert.
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. 21. Aring-shaped graphite body designed to mate with a separate metal insert to
form a two-piece guide ring usad in cohbination with a neck ring in fabﬁcating glass containers
fr;:m hot glass gobs, said ring-shaped graphite body having a substantially inward-facing surface
adapted to mechariically attach said graphite body to said separate metal insert to form said two-
plece guide ring.

21 |
22. Aring-shaped graphite body as defined in claim 4 wherein said substantially
inward-facing surface is ring-shapsd. |
| . 21
.23. A ring-shaped graphite bedy as defined in claim-f-comprising graphite having a
flexural strength of at least 8,000 psi.
21
- 24: A ﬁng-shéped graphite body as defined in claim-+wherein said inward-facing
surface is a lﬁraadad surface adapted to mate with a threaded surface of said metal insert.
21
25. Aring-shaped graphite body as defined in claim:;dapted to be mechanically
attached to said sepérate metal insert such that, when said graphite body and said insert are
mechanically attached, a planar surface of said graphite body is coplanar with a surface of said
insert. |
21
. 26. A ring-shaped graphite body as defined in claim-+-having an outside diameter

greater than the outside diameter of said metal insert.
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providing lubrication between said graphite body and said neck ring.
_e7
28. A ring-shaped graphite body as defined in claim-Z comprising graphite having a
coefficient of fricticn less than 0.3 | |
28 .
29. A ring-shaped graphite body as defined in claim-8-comprising graphite having a
flexural strength of at least 10,000 psi.

. 30. Aring-shaped graphite body designed to mate with a separate ring-shaped
metal insert to form a two-pleca guide ring used in combination with a neck ring in fabricating glass
containers from hot glass gabs, said ring-shaped graphite body having a substantially inward-
facing, ring-shaped threaded surface adapted to mgte with an cutward-facing, ring-shaped
threaded surface of said separate ring-shaped metal insert to form said two-piece guidg.

. 30, .

31. A ring-shaped graphite body as defined in claim 4€ further comprising an -
outward-facing, substantially smooth surface capable of slidably engaging said neck ring and
broviding lubrication between said graphite body and said neck ring.

31

' _32. Aring-shaped graphite bady as defined in claim-4t-comprising graphite having a

flexural strength of at least 10,000 psi and a coefficient of friction less than 0.3,
32

33. A ring-shaped graphite body as defined in claim-42 having an outside diameier

greater than the outside diameter of said ring-shaped metal insert.
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35, 7 Atwo-piece guide ring for use in a process for fabricating glass containers from
hot glass gobs comprising: _ |
(a) a ring-shaped graphite body having a substantially inward-facing surface; and
(b} aring-shaped metal insert mechanically attached to said inward-facing surface
of said graphits body and having a contact surface for conﬁdin said hot glass gobs.
35
36. A guide ring as defined in claim-18-wherein said graphite body comprises
graphite having a flexural strength of at least 8,000 psi.
35 .
_37. A guide ring as defined in claim 48 wherein said insert is mechanically attached
to said graphite body by mating threaded surfaces on said body and said insert.

35

———

38. A guide ring as defined in claim-45 wherein a surface of said insert is
substantially coplanar with a planar surface of said graphite bedy.

37
39. A guide ring as defined in claim-47 wherein said metal insert comprises nickel-

(R

. 35 _ |
A0, A guide ring as defined in claim 45 wherein said ring-shaped graphite body has

compoesition steel.

upper and lower substantlally horizontal surfaces, said ring-shaped metal insert has an outward-
facing, ring-shaped external surface, and the outward-facing, ring-shaped external surface of said

insert is in mechanically held contact with sald Inward-facing surface of said graphite body.
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20. The apparatust of Cai'm 19 vhgrein the surfaces for contacting said
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41. Aguide ring as defined in claim 18 wherein the outside diamate

graphite body Is greater than the outside diameter of said insert.-

35
42. A guide ring as defined in claim-t5-wherein said graphite body comprises

graphite having a flexural strength of at least 10,000 psi and a coefficient of friction from 0.1 to 0.2.
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