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(57) ABSTRACT 

Apparatus for delivering a cased glass stream having an 
inner core glass surrounded by an outer casing glass includes 
a first or upper orifice ring having at least one orifice fDr 
receiving core glass, and a second or lower orillce ring 
secured beneath the first orifice ring and having a second 
orifice aligned with each first orifice. A chamber for recciv-
ing casing glass is formed between the first and second 
orifice rings surrounding the second orifice. A bushing is 
received in an opening in the second orifice ring to form 
each second orifice in the second orifice ring. The bushing 
has a first radially extending Range supported on an upper 
surface of the second orifice ring and a bushing end spaced 
upwardly from the first Range for admitting casing glass 
from the chamber to the second orifice. The first flange thus 
effectively spaces the bushing end above the surface of the 
second orifice ring, eliminating any need for the wramic 
pedestal that can erode due to casing glass flow along the 
surface of the second orifice ring. The flange remains in RIM 
facing abutment with the second orifice ring surfAce, reduc-
ing leakage of casing glass between the bushing and the 
opposing surface of the second orifice ring. 

2 Claims, 2 Drawing Sheets 
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FIG. 5 is an exploded sectional view of the metal orifice 
ring bushing in the apparatus of FIGS. 14; and 

FIG. 6 is a bottom plan view of the ferrule for securing the 
bushing to the lower orifice. ring in accordance with a 
presently preferred embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMODD0NI’S 

The disclosures of U.S. Pat. Nos. 5,855,640 and 5,906, 
666 arc incorporated herein by reforoact. for purposes of 
background. 

FIGS. 1-2 Mustato a systom 10 for delivering a stream of 
eased glass. A first forehearth 12 delivers core glass to a 
spout 14 that has an opening 16 at the lower end thereof. 
Spout 14 is surrounded by a protective can 18, preferably 
constructed of non-magrictic metal such as stainlM steel. A 
tube 20 controls delivery of care glass from spout 14 through 
opening 16 to and through at least one first orifice 22 carried 
by an upper orifice ring 24 beneath spout 14. A lower orifice 
ring 26 carries at least one second orifice. 28 positioned 
beneath orifice(s) 22 and axially aligned therewith. Orifice 
28 is surrounded by an annular chamber 30 formed between 
orifice rings 26,n by a pocket 32 in lower orifice ring 26. 
Chamber 30 communicates with lower orifice 28 by means 
of a lateral metering space or gap 34 between orifices 22,28. 
A laterally extending passage 36 in lower orifice ring 26 is 
coupled by a delivery tube 38 to the opening 40 at the lower 
end of a casing glass delivery spout 42. Delivery tube 38 is 
rcsistancz-heatcd by control electronics 44 for maintaining 
flow of casing glass to chamber 30, Upper and lower orifice 
rings 24, 26 are of heat-resistant ceramic constmetion-
Upper orifice ring 24 has a coating 46 of platimirn or the like 
for preventing erosion of the ceramic material. Upper and 
lower orifico rings 24,26 preferably are provided in the form 
of an orifice ring assembly 48. 

Each orifice 28 in lower orifice ring 26 is funned by a 
cylindrical opening 50 (FIGS. 2-4) that extends through 
orillce ring 26. ’Me upper surface 52 of orifice ring 26 
surrounding ouch opening 50 is essentially flat, as opposed 
to forming a raised pedestal as in the prior art discussed 
above. The lower surface 54 of orifice riug26 has a conically 
countersunk portion 56 surroundin each opening 50. A 
metal bushing 58 is secured to orifice ring 26 within each 
orifim opening 50, Each bushing 58 comprises a cylindrical 
body 60 with opposed axially spaced ends. A circumferon-
tially continuous first flange 62 is welded or otherwise 
secured to the external surface of bushing body 60, project-
ing radially outwardly therefrom in a plane perpendicular to 
the aids of the bushing at a position spaced beneath the upper 
end of the bushing body. A circurnferontially continuous 
second flange 64 extends radially outwardly from the upper 
end of bushing body 60 spaced from and parallel to flange 
62, preferably by being integrally formed with the body of 
the bushing. Each fLangc 62, 64 is of uniform radial dimcn-
sion. around the circumference of bushing 58. A split ferrule 
66 is welded or otherwise fixedly secured to the lower and 
of bushing body 60. Ferrule 66 has a conical surface 68 in 
opposed abutment with countersunk portion 56 of orifice 
body undcrsurfam 54, Thus, bushing 58 is firmly clamped to 
orifice ring 26 by means of bushing flange 62 in opposed 
abutment with upper surface 52 and ferrule surface 68 in 
opposed abutment with countersunk surface portion 56. 

in assembly, lower orifiw ring 26 is cast of suitable 
heat-resistant ceramic material, and oponing(s) arc formed 
in the orifice rin& either by casting or drilling. Flange 64 

4 
preferably is integrally formed with bushing body 60, and 
Range 62 is welded or otherwise secured to the body of the 
bushing as illustrated in FIG. 5. The lower end of bushing 
body 60 is then inserted through opening 50 in orifice ring 

5 26, and split ferrule 66 is welded or otherwise secued to the 
lower end of the bushing body. As best soon in FIGS. 3 and 
4, the outer surface of bushing body 60 is radially spaced 
from the opposing surface of opening 50 when the lower 
orifice ring assembly is cold to accommodaz thermal expan-

ia sion during use. The opposed conical surfaces 56, 69 at 
ferrule 66 accommodate axial and radial thermal expansion 
of bushing body 60 and ferrule 66 while mdDta* i 
opposed sliding contact between surfaces 56, 68. During 
use, casing glass entering chamber 30 through passage 36 is 

is free to flow along the upper surface of pocket 32 around 
oach bushing 28 so as to form a uniform layer of casing glass 
around the core glass stream. That * core glass flows 
through orifice(s) 22 from forehearth 12 and spout 14, while 
casing glass flows from spouit 42 through tube 39, passage 

2a 36, chamber 30 and gap 34 around the core glass stream, so 
that a cased glass stream emerges from lower orifice 28. 
Elimination of ceramic pedestals supporting orifice bushing 
58 eliminates the problem of erosion of such pedestals and 
potential leakage of glass through the space between the 

25 bushing and opening 50 in lower orifice ring 26. Instead, 
bushing flange 62 remains in sealing contact with surface 52, 
greatly reducing any glass leakage. 

Tbere have thus been disclosed a method and apparatus 
for forming a cased glass stream that fully satisfy all of the 

,3a objects and aims previously set forth. A Munber of modifi-
cations and variations have been disclosed. Other modifi-
cations and variations will readily suggest themselves to 
persons of ordinary skill in the art in view of the foregoing 
description. Tw invention is intended to embrace all such 

35 modifications and variations as fall within the spirit and 
broad scope of the appended claims. 

What is claimed is; 
1. An orifice ring assembly for an apparatus for forming 

a cased glass stream, comprising.-
40 an orifice ring of ccramic construction having a pocket 

with a flat upper surface, a passage. extending laterally 
from said pocket for receiving cuing glasa6 and at least 
one opening extending through said dM from said flat 
upper surface, 

45 a metal bushing secured in said at least one opening, said 
bushing having a cylindrical body with opposed ends, 
a first Range extending from said bushing body 
between said ends in facing abutment with said flat 
upper surfACe and a second flange at one of said 

so bushing ends spaced from saidflat upper surface pro-
viding an unobstructed flow of glass along said flat 
upper surface beneath said second flange, the other end 
of said bushing body being disposed adjacent to an 
undersurface of said orifice ring, and 

55 a ferrule, secured to said other bushing end in facing 
abutment with said undorsurfaco and scalingly clamp-
ing said orifice ring between said ferrule and said first 
flange-

2. The assembly set forth in claim 1 wherein said under-
60 surface has a conical countersunk portion surrounding said 

opening, and said ferrule has a conical surface in facing 
abutment with said conical countersunk portion for main-
taining facing abutment with said conical countersunk sur-

65 
face portion during thermal expansion of said bushing. 
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(54) Method and apparatus 1br delivering a cased glass stream 

(57) Apparatus for delivering a cased glass stream 
having an Inner core glass surrounded by an outer cas-
Ing glass includes a first or upper orifice ring (24) having 
at least one orifice (22) for receiving core glass, and a 
second or lower orifice ring (26) secured beneath the 
first orifloe ring and having a second orifice (28) aligned 
with each first orifice. A chamber (30) for receiving cas-
Ing glass Is formed between the first and second orifice 
rings surrounding the second orlilce. A bushing (58) Is 
received in an opening In the second orifice ring to form 
each second orifice In the second orifice ring. The bush-
Ing has a first radially extending Range (62) supported 
on an upper surface (52) of the second orifice ring and 
a bushing end spaced upwardly from the first Range for 
admitting casing glass from the chamber to the second 
orifice. The first flange thus effectively spaces the bush-
Ing end above the surface of the second orifice ring, 
ellmInatIng any need fbr the ceramic pedestal that can 
erode due to casing glass flow along the surkoe of the 
sewnd orifice ring. The flange remains In firm facing 
abutment with the second orifice ring surface, reducing 
leakage of casing glass between the bushing and the 
opposing surface of the second orifice ring. 
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around the care glass stream, so that a eased glass 
stream emerges from lower orifice 28. Elimination of ce-
ramic pedestals supporting orifice bushing 58 allml-
nates, the problem of erosion of such pedestals and po-
tentlal leakage of glass through the space between the 
bushing and opening 50 In lower orifice ring 26. Instead, 
bushing flange 82 remains In sealing contact with sur-
face 52, greatly reducing any glass leakage. 
100121 There have thus been disclosed a method and 
apparatus for forming a cased glass stream that fully 
satisfy all of the objects and alms previously set forth, A 
number of modifications and variations have been dls-
closed, Other modifications and variations will readily 
suggest themselves to persons of ordinary skill in the 
art In view of the foregoing description. The Invention Is 
Intended to embrace all such modifications and vada-
tions as fall within the scope of the appended claims. 

Claims 

1. Apparatus for forming a cased glass stream having 
an inner core glass surrounded by an outer casing 
glass, comprising a first orifice ring (24) having at 
least an a first orifice (22) for receiving core glass, a 
second orifice ring (26) secured beneath said first 
orifice ring and having at least one second orifice 
(28) aligned with each said first orifice, a chamber 
(30) for receiving casing glass, between said first 
and second orifice rings and surrounding said sac, 
ond orifice, and at least one bushing (58) received 
in an opening (50) in said second orifice ring to form 
each said second orifice (28), 

characterized In that said bushing (58) has 
a first radially extending flange (62) supported on 
an u p per su rface (52) of said second orifice ring (26) 
and a bushing end spaced upwardly from said first 
flan g a for ad mlttIng casing g lass fro m s aid c hamber 

bushing (58) Includes afiarrule (66) engaging an un-
dersurface (56) of said second orifice ring (26) sur-
rounding said opening (50). 

6 6. The apparatus set forth In claim 6 wherein said u n-
dersurface (64) has a conical countersunk portion 
(56) surrounding said opening, and wherein said 
ferrule (66) has a conical surface (68) opposing said 
conical countersunk portion to remain in facing en-

10 gagement therewith during axial and radial thermal 
expansion of said bushing (58). 

7. The apparatus set forth in any preceding claim 
wherein said upper surface (52) of said second or-

Iff Mee ring (26) Is flat surrounding said bushing (58), 
and wherein said first radially extending flange (82) 
is in opposed facing abutment with said flat upper 
surface. 

20 B. An orifice ring assembly for an apparatus for form-
Ing a cased glass stream, comprising: an orifice ring 
(26) of ceramic construction having a pocket (32) 
with a flat surface (52), a passage (36) extending 
laterally from said pocket far receiving casing glass, 

25 and at least one opening (60) extending through 
said orifice ring from said flat pocket surface (52), 
a metal bushing secured in said at least one open-
Ing, said bushing having a cylindrical body with op-
posed ends, 

30 characterized In that said bushing (58) in-
cludes a first flange (62) extending from said bush-
ing body between said ends in facing abutment with 
said flat pocket surface (52) and a second flange 
(154) at one of said bushing ends spaced from said 

35 pocket surface, the other and of said bushing body 
being disposed adjacent to an undersurface (54) of 
said orifice ring, and a ferrule (66) secured to said 
other bushing end In facing abutment with said un-

to said second orifice. 
40 

dersurface. 

2. The apparatus set forth in claim I wherein said S. The assembly set forth in claim 8 wherein said un-
bushing (58) has a second flange (64) at said end dersurface (54) has a conical countersunk portion 
spaced from and parallel to said first flange (62). (66) surrounding said opening (50), and said ferrule 

(66) has a conical surface (68) in facing abutment 
3. The apparatus set forth in claim 2 wherein said up- 45 with said conical countersunk portion for maintain-

per surface (52) of said second orifice ring (26) is Ing facing abutment with said conical countersunk 
fiat providing an Unobstructed path for glass flow surface portion during thermal expansion of said 
along said uppersurface through said chamberand bushing (58). 
beneath said second flange (64). 

4. The apparatus set forth In claim 3 wherein said 
bushing (58) Is dimensioned with respect to said 
opening (50) so as to be radially spaced from said 
opening when cold, heating of said bushing by glass 
flow expanding sold bushing into radial engage-
ment with said opening. 

5. The apparatus set forth in claim 4 wherein said 

50 10. A method of making a lower orifice ring assembly 
for an orifice assembly In an apparatus for deliver-
Ing a cased glass stream, said method Including the 
steps of; 

as (a) providing a lower orifice ring (28) having a 
pocket (32) with a laterally extending passage 
(36) for receiving casing glass, and at least one 
opening (50) extending through said orifice ring 

4 
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from said pocket 
(b) providing a bushing (58) having a cylindrical 
body (80) with opposed ends, a first flange (62) 
extending radially from said body between said 
ends, and a second flange (64) extending radi-
ally from said body at one of said ends, 
(c) Inserting said bushing (58) Into said opening 
(50) through said pocket(32) such thatsaicifirst 
flange (62) is in facing abutment with a surface 
(52) of said packet surrounding said opening, 
and said second flange (64) Is spaced from said 
surface, and 
(d) securing said bushing (58) to said orifice 
ring (26). 

11. The method set forth In claim 10 wherein said step 
(d) comprises the stop of securing a ferrule (66) to 
the other end of said bushing body (60) against an 
opposing under-surface (54) of said orifice ring. 

12. The method set forth In claim 11 wherein said un-
dersurface (54) has a conical countersunk portion 
(56) surrounding said opening (50), and said ferrule 
(86) has an opposing conical surface (88) In facing 
engagementwith said cou ntersu A surface portion. 

Patentansprillche 

2. Vorrichtung nach Anspruch 1, 
wobel die Buchse (68) einen zwelten Flansch (64) 
an dam besagton Endo im Abstand von u nd parallel 
zu dam ersten Flansch (62) sufweist. 

3. Vorrichtung nach Anspruch 2, 
wobel die Oberselte (52) des zwelten DOsenrings 
(26) flach ist, wobei sie einen freien Weg fOr den 
Glasstrom entiangdieset0berseitedurch die Kam-

10 mer und unterhalb des zwelten Flanschas (84) be?-
reltstallt. 

4. Varrichtung nach Anspruch 3, 
wobel die Buchse (68) In Bezug auf die (5ffnung (50) 

15 derart bamessen fat, dasssle radial van derOffnung 
beabstandet [at, wenn sle kalt Ist, wobel die ErwAr-

mung der Buchse infolge des Glasetroms die Buch-

as bis zur radialen Anlage an der &nung auedehnt. 

20 S. Vorrichtung nach Anspruch 4, 
wobei die Buchse (58) einen Ringbeschleg (66) um-
fasat, der an einer Unterseite (56) des zweiten DO-
senrings (26) urn die Offnung (50) herurn anliegt. 

25 6. 

1. Vorrichtung zur Bildung sines Oberfangenen Glas- 30 
stroms mit einern inneren Kerngles. des von einem 
dulSeren Oberfangglas urngeban let, urnfassend; 

alnen arsten DOsenring (24) mit mindestens al-
ner ersten DOse (22) zur Aufnahme von Kern-
glas, 
einen zweiten Di5senring (26), der unterhalb 
des ersten DOsenrings befestigt Ist und mInde-
stens sine zwelte DOsa (28) aufwalst, die ]a-
weils mit der ersten DUse ausgerichtet ist, 
sine Kammer (30) zur Aufnahme von Ober-
fangglas zwIschen dam arsten und dam zwel-
ten DOssnrIng und die zwelts DOse umgabend, 
und 
mindestens sine Buchse (58), die in einer Off-
nung (50) in dam zweiten DOsenring aufge-
nommen Ist, um jeweils die zwelte DOse (28) 
zu bllden; 

dadurch golkGrimzolchnot dass 
die Buchse (58) alnen ersten, sIch radial er-

strackenden Flansch (62) aufwalst, der auf alner 
Oberseite (52) des zweiten DUsenrings (26) abge-
stDtzt ist, sowie sin Buchsenende, das im Abstand 
nach oben von dam ersten Flansch vorgesehen ist, 
urn Oberfangglas van der Kammer zu der zwelten 
DOse zuzuf0hren. 

VorrIchtung nach Anspruch 5, 
wobei die Untersefte (54) einen konisch eingesenk-
ten Abachnitt. (56) um die Offnung herum auiWalet 
und wobel der Ringbeschlag (66) sine konische 
Oberfifiche (88) gagenObarllegand dam konisch 
eingesenkten Abschnitt aufWeiet, urn wAhrend der 
exialen und radialen thermischen Auedehnung der 
Buchso (58) dam Abschnitt zugewandt und in An-
lags an diesem zu verblelben. 

35 7. Vorrichtung nach einern der vorhergehenden An-
sprOchs, 
wobel die Oberselte (52) des zwelten DOsenrings 
(26) um die Buchse (58) herum flach Ist und wobal 
der orate, sich red ial erstreckende Flansch (62) der 

40 flachen Oberseftegegen0berliegt und in Anlage an 
dieser angeordnet let, 

45 

50 

W 

5 

S. DOsenNnganordnung fOr sine VorHchtung zur 1311-
dung sines OberFangenen Glasetroms, umfe-saand; 

alnen keramIsch aufgebauten DOsenring (26), 
der sine Ausnehmung (32) mk elner flachen 
Oberflikehe (52) aufwaist, einen Kanal (36), der 
sich seitlich von der Ausnahmung aus or-
streckt, um Oberrangglas aufzunehmen, und 
mindestens sine 6ftung (50), die alch von der 
flachen Oberfifiche der Ausnahmung (52) aus 
durch den DUsenring hindurch erstreckt, wobei 
sine Metallbuchse in der mindestens einen Off-
nung befestigt Ist, wobel die Buchse elnen zy-
lindrischan KOrper mit antgagensetzten Enden 
aufweist, 
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1571 ABSTRACT 

A two-stage orifice outlet is provided for an electric 
furnace. The structure defining the inner orifice adja-
cent the interior of the furnace- through which molten 
material passes in its initial stages of withdrawal from 
the furnace is made of a refractory metal to withstand 
the high temperatures present within the furnace and 
this refractory metal must be protected from the oxidiz-
ing effects of air. The outer structure defining the outer 
orifice is made from a more oxidation -resistant material 
and acts as a shield to prevent the oxidation of the 
refractory metal inner orifice. "Me outer orifice is 
maintained below a temperature at which it will un-
dergo rapid deterioration by the. use of cooling means. 
The outlet described above it operated without inject-
ing neutral or reducing gases -intd’the area surrounding 
the furnace outlet as was required by prior art furnaces 
of this type. 

15 Claims, 5 Drawing Figures 
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[57] ABSTRACT 

Apparatus for forming a cased glass steam having an inner 
core glass surrounded by an outer casing glass includes a 
spout for receiving core glass from a first source and 
delivering such glass through a first orifice. A second orifice 
is vertically spaced beneath and aligned with thefirst orifice, 
and Is suirounded by an annular chamber that communicates 
with the second orifice through the gap between the first and 
second orifices. A tube delivers casing gins from a second 
source to the annular chamber In such a way that glass flows 
by gravity from the first and second sources through the 
orifices to form the cased glass stream. The core glass 
delivery spout includes a reservoir for receiving and holding 
the core glass, and having at lust one lower opening of a 
first diameter. An orifice ring is positioned beneath the 
reservoir, and has at tent one opening of second diameter 
less than the Ant diameter aligned with the first opening and 
forr6ing the first orifice. A collar of uniform Inside diameter 
equal to the first diameter extends from the first opening to 
the ozifice ring, and thereby spaces the reservoir from the 
orifice ring so as to increase hydrostatic head pressure on 
glass flowing from the reservoir through the first orifice. Tle 
core glass reservoir is surrounded by a metal casing, and the 
casing glass delivery tube extends through a notch in the 
sidewall of the core gins casing. An air-cooled Um controls 
heat trander from the casing glass delivery tube to the core 
gins reservoir. 
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The lower orifice ring half 64 and upper orifice ring half 
66 are herein shown as having three orifices defined by 
aligned upper and lower openings 100, 102 (FIG. 3). Each 
opening 102 is defined by a bushing 104 having a flange 106 
at its upper end. 

In accordance with the invention, a gap G is provided 
between the openings 100 and 102 (FIG. 12). This separa-
tion between the openings 100, 102 is chosen to rninimi 
clogging. By mathematical analysis it can be shown that the 
resistance to flow derives not only from the separation 
distance G but from the length L of the passage formed by 
the flange 106. In the present invention, the length L of the 
passage is the flange width. For example, a narrow separa-
tion G and small flange L width can present the same 
resistance to flow as a wider separation and wider flange 
provided the correct relationships are maintained. 

Therefore, the separation distance G is also chosen in 
conjunction with the width of the flange L so that the 
combination of the separation G and flange width L provides 
flow resistance sufficient to create a uniform inward flow of 
casing glass at all points circurnferentially around each gap. 
This results in a concentric distribution of the casing layer to 
the core glass stream. 

Referring to FIG. 10, the casing glass must travel longer 
distances from the inlet through the supply chamber reach 
points on the far side of the gap. This additional distance 
could cause more flow resistance and a reduction of casing 
glass to the far side. To develop the most uniform and 
concentric distribution of the casing glass flow around the 
core glass stream, the design of the metering gap G, the 
flange width and the supply passages L are chosen in 
conjunction so that the resistance to flow occurring at the 
metering gap G is large and the flow resistance within the 
supply passages is relatively small. 

In accordance with the invention, the gap G is provided 
between the openings 100, and bushing 104 in opening 102. 
Glass from second source 24 flows into an annular casting 
glass chamber 108 defined between orifice ring halves 64, 68 
(FIG. 11). Ile glass then flows through the gap G to 
surround the glass flowing from first source 22 and provide 
a coated stream of glass that passes downwardly from each 
opening 102. 

Existing glass coating techniques involve the introduction 
of multiple glass streams in the forehearth or furnace section 
of the glass forming operation. This requires new equipment 
to be installed for the handling of main glass stream as well 
as the coating glasses. 

In accordance with the present invention, a single orifice 
ring assembly and delivery system for the coating glass can 
be installed and may be retrofitted to existing single glass 
forming processes. The design allows multiple glass streams 
to be combined at the last moment before entering the 
forming machines. This introduction of glass streams is 
maintained external to the melting, conditioning and deliv-
ery systems of the glass manufacturing process and may be 
retrofitted to existing installations. 

Prior existing orifice ring designs may be either electri-
cally or gas fired. Of the gas fired versions, the, level of heat 
input has been relatively low due to the difficulty in trans-
ferring the heat of combustion into the confined area of the 
orifice ring. The design of the orifice ring assembly embody-
ing the invention yields higher temperatures in the area 
surrounding the orifice ring than previously attainable with 
gas/air firing. The orifice ring incorporates a ceramic com-
bustion chamber adjacent to the underside of the orifice. The 
assembly is designed to promote high temperatures within 
the combustion chamber while using ordinary gas-air mix-
tures. 

?Ii 
In accordance with the invention, a relatively conven-

tional ceramic orifice ring rests upon a second ring of cast 
ceramic burner tile shapes 58, 60, 62. The underlying ring of 
tile forms a hollow burner chamber concentrically surround-

5 ing the orifice hole. The exposed underside of the upper ring 
acts as the top surface of the burner chamber so that heat is 
directly applied to the orifice ring. The burner tile ring is 
segmented to aid construction and minimi cracking from 
thermal expansion. The stack of burner tile pieces and 

10 overlying orifice ring are held in a metal housing. The 
relatively heavy metal casing acts as a structural support for 
the ceramic parts and maintains alignment of the gas supply 
manifolds with the burner chambers. 
Much like a larger furnace, startup of the burner requires 

a gradual building of fuel input until the combustion cham-
1-1 ber becomes incandescent and supports combustion inter-

nally. The high temperatures and turbulent flow of the 
combustion gasses within the chamber promote rapid com-
bustion. A significant portion of the combustion heat is 
released within the chamber. The high-alurnina ceramic 

20 chamber lining has a much lower heat transfer rate than a 
metal liner and consequently develops a higher surface 
temperature. Additionally the combustion chamber is 
backed up by insulation to further reduce, heat loss and 
elevate internal temperatures. The internal surfaces of the 

25 burner combustion chamber become incandescent during 
operation and typically reach 2650 degrees Faronheit. 
The burner chamber ceramic parts are designed to struc-

turally support the orifice ring which is in a soaking heat 
environment rather than being cool on the outer side. The 

30 burner chamber tile contain fuel inlet passages that are 
relatively long and with abrupt changes in cross-section to 
cause turbulent flow and impingement of the fuel with the 
hot ceramic walls for rapid combustion. 
The burner manifolds are purposely set as far outboard 

35 radially as possible for cooling. The burner tiles are made 
radially longer than they are high so as to increase the heat 
transfer path and make the outer edges which contact the 
manifolds as cool as possible. This minimizes the chance for 
pre-ignition within the manifolds. The long fuel inlet pas-

40 sages in the burner tile serve to both cool the outer edge 
adjacent to the manifold and preheat the fuel for rapid 
combustion. 

The present design hirther includes specific placement of 
insulation board underneath the burner chamber to both 

45 mechanically support the orifice ring inner structure and 
block heat loss outwardly to the metal casing. The area 
above the burner chamber and near the orifice ring is three 
graded layers of ceramic castablc cements chosen to provide 
mechanical support of the orifice ring, bond the burner tile 

so edges to seal off combustion gas leaks, and to provide 
hirther insulation to block heat loss around the circumfer-
ence. 

In order to heat the orifice ring, three things must occur: 
1. The capacity of gas burner must be sufficiently high to 

55 yield the desired heat output. 
2. A major portion of the heat must be generated and 

retained within the orifice ring assembly. 
3. Peak temperatures attained must be equal or higher than 

the glass temperature to offset external losses. 
60 It can thus be seen that there has been provided a method 

and apparatus for delivering a coated glass stream for 
forming charges of glass; wherein the introduction of glass 
streams is maintained external to the melting, conditioning 
and delivery systems of the glass manufacturing process; 

65 which may be retrofitted to existing installations; and which 
includes an orifice ring assembly that permits the glass 
stream to be coated uniformly with a second glass stream. 
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[57] ABSTRACT 

Apparatus for forming a cased glass stream having an inner 
core glass surrounded by an outer casing glass includes a 
first orifice for receiving core glass from a first source. A 
second orifice is vertically spaced beneath and aligned with 
the first orifice, and is surrounded by an annular chamber 
that communicates with the second orifice through the gap 
between the first and second orifices. A spout delivers casing 
glass from a second source through. a tube to the annular 
chamber in such a way that glass flows by gravity from the 
first and second sources through the orifices to form the 
cased glass stream. A plurality of gas burners are disposed 
in the spout above the glass pool. The casing glass delivery 
spout is configured for improved heat transfer to, and 
improved heat retention within, the casing glass pool within 
the spout. Specifically, the glass pool surface area is 
enlarged, and the glass pool depth is reduced. Free space 
above the glass pool is enlarged to accommodate gas flames 
from more burners, and to increase surface heat radiation 
into the glass pool. The housing that supports the spout is 
designed such that an annular spout support surface engages 
the spout radially outwardly of the spout opening(s) for 
reducing heat transfer to the housing from casing glass 
flowing through the opening. 
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METHOD AND APPARATUS FOR 
DELIVERING A CASED GLASS STREAM 

The present invention is directed to delivery of a glass 
stream for forming glass charges or gobs for glassware 
manufacture, and more particularly to a method and appa-
ratus for delivering a so-called eased glass stream in which 
an inner or core glass is surrounded by an outer or casing 
glass layer. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

It has heretofore been proposed to provide a cased glass 
stream for forming glassware having layered wall segments,

 U.S. application Ser. Nos. 08/374,371 now abandoned 
(refiled as Ser. No. 08/787,061, now U.S. Pat. No. 5,776, 
221) and 08/374,372 now abandoned (refiled as Ser. No. 
08/782,552), both assigned to the assignee hereof, disclose 
techniques for delivering such a cased glass stream in which 
core glass from a first source is delivered through a first 
orifice. A second orifice is vertically spaced beneath and 
aligned with the first orifice, and is surrounded by an annular 
chamber that communicates with the second orifice through 
the gap between the first and second orifices. A heated tube 
delivers casing glass from a second glass source to the 
annular chamber that surrounds the second orifice. Glass 
flows by force of gravity from the first and second sources 
through the first and second orifices in such a way that a 
cased glass stream emerges from the second orifice. This 
cased glass stream may be sheared by conventional tech-
niques to form individual cased glass gobs for delivery to 
conventional individual section glassware forming 
machines. 

Although the techniques disclosed in the noted patent 
applications address and overcome problems theretofore 
extant in the art, further improvements remain desirable. For 
example, since. the casing glass layer is relatively thin, it is 
necessary that the casing glass delivery mechanism be 
capable of delivering glass at very low pull rates, such as on 
the order of five to ten tons per day. Furthermore, the casing 
glass delivery spout must be capable of arresting flow for an 
extended period of time, such as up to forty-five minutes 
during installation and start-up, without the flow control 
tube becoming frozen to the bottom of the spout. It has been 
proposed in the above-noted applications to provide an array 
of gas burners within the casing glass spout above the glass 
pool for both convection and radiant heating of the glass 
pool in an effort to maintain an elevated glass temperature. 
These prior art constructions operate satisfactorily during 
normal operation, but are not as efficient as desired during 
start-up or periods of non-use. It is therefore a general object 
of the present invention to provide a method and apparatus 
of the described character for delivering a cased glass stream 
in which the casing glass delivery spoilt is adapted to deliver 
glass at very low pull rate, including a zero flow pull rate, for 
an extended period of time without freezing or malfunction. 

In general, the foregoing and other objectives of the 
present invention are accomplished by configuring the cas-
ing glass delivery spout for improved beat transfer to, and 
improved heat retentionwithin, the casing glass pool or bath 
within the spout. To accomplish this, a number of structural 
and functional improvements are implemented as compared 
with conventional glass spoilt designs. Specifically, in a 
casing glass spout having one or more spout tubes for 
controlling glass flow through one or more spout openings, 
the ratio of the glass pool surface area occupied by the spout 

2 
tube(s) to the actual overall casing glass pool surface area is 
not more than 15%, more preferably not more than 10%, and 
most preferably about 8%. This enlarged glass pool surface 
area, as compared with ratios on the order of 25% to 27% in 

5 conventional spout designs, promotes heat transfer into the 
glass pool, both directly from the gas burners and from the 
radiant walls of the spout and covers above the glass pool. 
Depth of the glass pool is also reduced as compared with 
conventional spouts to promote heat transfer from the pool 

io surface through the pool to the glass surrounding the spout 
opening. The ratio of pool surface area to pool depth in the 
preferred embodiments of the invention is at least 5011, and 
more preferably at least 75/1, as compared with conven-
tional ratios on the order of 28/1 to 32/1. 

is Furthermore, in accordance with another aspect of the 
present invention, the free space above the glass pool is 
enlarged so as to provide more volume for gas combustion 
without contact of gas flames with the pool surface, and a 
greater area for heat transfer by radiation from the spout 

20 sidewall and cover to the surface of the glass pool. The 
number of gas burner ports is increased for additional heat 
transfer into the glass pool. The housing that supports the 
casing glass spout is designed such that an annular spout 
support surface engages the spout radially outwardly of the 

25 spoilt opening(s) for reducing heat transfer from casing glass 
flowing through the opening. Increased insulation is dis-
posed between the outer wall surface of the casing glass 
spout and the. inner wall surface of the housing for further 
reduction of heat transfer. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, together with additional object, features 
and advantages thereof, will be best understood from the 

35 
following description, the appended claims and the accom-

panying drawings in which: 

FIG. 1 is a fragmentary elevational schematic diagram of 

a glass delivery system in accordance with a presently 

preferred embodiment of the invention; 

40 FIG. 2 is a fragmentary sectional view on an enlarged 

scale of the casing glass delivery spout in the system of FIG. 

1; 

FIG. 3 is a schematic plan view of the casing glass 

delivery spout in FIG. I comparing the actual glass pool 

45 surface area to the portion of the surface area occupied by 

the spout tube; 

FIGS. 4A and 4B are fragmentary schematic diagrams 

that illustrate casing glass pool depth in accordance with the 

so 
present invention; 

FIG. 5 is a sectional view taken substantially along the 

line 5-5 in FIG. 2; and 

FIG. 6 is an exploded view of a portion of the gas burner 

mechanism illustrated in FIG. 5. 

55 
DETAILED DESCRIPTION OF PREFERRED 

EM130DIMENIS 

FIG. 1 illustrates a system 10 for delivering a stream of 
cased glass. A first forehearth 12 delivers core glass to a 

60 spout 14 that has at least one opening 16 (usually several 
openings) at the lower end thereof. Spout 14 is surrounded 
by a protective case 18, preferably constructed of non-
magnetic metal such as stainless steel. A tube 20 controls 
delivery of core glass from spout 14 through opening 16 to 

65 and through a first orifice 22 carried by an upper orifice ring 
24 beneath spout 14. A lower orifice ring 26 carries a second 
orifice 28 positioned beneath orifice. 22 and axially aligned 
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therewith. Orifice 28 is surrounded by an annular chamber 
30 formed between orifice rings 24, 26. Chamber 30 com-
municates with orifice 28 by means of a lateral space or gap 
between orifices 22, 28. Annular chamber 30 is coupled by 
a delivery tube 32 to the opening 34 at the lower end or base 
of a casing glass spout 36. Spout 36 includes a delivery 
control tube 38, and is coupled to a casing glass forehearth 
40. Delivery tube 32 is resistance heated by control elec-
tronics 42 for maintaining flow of casing glass to chamber 
30. To the extent thus far described, system 10 in FIG. 1 is 
essentially the same as disclosed in above-noted U.S. appli-
cation Ser. Nos. 08/374,371 now abandoned (refiled as Ser. 
No. 08/787,061 now U.S. Pat. No. 5,776,221) and 08/374, 
372 now abandoned. The former of such applications is 
directed in particular to construction of casing glass delivery 
tube 32, while. the latter of such applications is directed in 
particular to construction of orifice rings 24, 26, The dis-
closures of such applications, both of which are assigned to 
the assignee hereof, are incorporated herein by reference for 
purposes of background. 

In conventional glass delivery spout designs, flow is 
stopped by temporarily lowering the spout tube so that it 
contacts the bottom of the spout. While the flow is stopped, 
the orifice ring is externally plugged or is replaced with an 
orifice having no openings. The spout tube is then raised off 
of the spout bottom. This must be accomplished within a few 
minutes to keep the spout tube from freezing to the spout 
bottom. To prevent such freezing, it is conventional practice 
to raise the tube periodically during the orifice change to 
flush fresh hot glass through the spout and re-warm the exit 
hole. Once the spout is capped and the tube raised, convec-
tion of glass will keep the bottom glass within the spout fluid 
enough to reestablish flow at some later time when the 
external plugs are removed. However, in casing glass system 
10 illustrated in FIG. 1, the exit end of casing glass spout 36 
is joined to delivery tube 32, and thus not exposed for 
plugging or replacement. Hence, flow control tube 38 and 
control 39 (FIG. 2) provide the only means for stopping 
casing glass flow. It has been found through implementation 
of the present invention to be described that spout tube 38 
may be rested on the bottom of spout 36 for over forty-five 
minutes without freezing, and thereafter raised to success-
fully reopen the spout for glass flow. 

Casing glass spout 36 is illustrated in greater detail in 
FIG. 2. Spout 36 is surrounded by an outer housing 44 of 
metal such as steel. Housing 44 has an upper ledge 46 and 
a lower support ring 48. Support ring 48 engages and 
supports the lower end of spout 36 at a position spaced 
radially outwardly from the casing glass spout opening(s) 34 
so as to minimize heat transfer between the casing glass 
flowing through opening 34 and housing 44. Specifically, 
support ring 48 has an upwardly extending annular flange 47 
with a shoulder that engages and supports the radially outer 
edge of a table 51 that surrounds spout opening 34. There is 
thus a minimum area of contact between ring 48 and spout 
36, reducing heat transfer therebetween. Support ring 48 is 
of a construction to reduce heat transfer therethrough. The 
volume or air space between spout 36 and housing 44 is 
filled with high-qfficiency insulating material, such as mul-
tiple layers 50 of insulating material marketed under the 
trademark NGCROT14ERM and the remainder filled with 
aggregate insulation 49. 

Upper edge 46 of case 44 supports a gas manifold 52 
(FIGS. 2, 5 and 6) that is connected to a source of gas not 
shown. A plurality of burner elbows 54 (FIG. 2) extend from 
corresponding openings 55 (FIG. 6) in manifold 52, and are 
respectively coupled to corresponding gas nozzles 56. Each 

4 
gas nozzle 56 extends radially inwardly to engage a corre-
sponding nozzle opening 58, which are collectively disposed 
in an array around four burner blocks 60. Burner blocks 60 
are supported on the upper edge of casing glass spout 36 so 

5 that the gas flames extend radially inwardly over the pool or 
bath of glass in spout 36. A series of cover blocks 62 are 
supported by burner blocks 60 and close the upper end of 
spout 36. Spout 36 and cover blocks 62 are of ceramic 
construction for absorbing heat from the gas flames and 

10 re-radiating the heat toward the glass pool surface 63 within 
spout 36. Thus, the heat necessary to maintain molten glass 
temperatures within spout 36 comes from two sources, the 
gas bumers over the spout area and the latent heat of the 
glass delivered from forchearth 40, typically at a tempera-

15 ture of 2000" to 2300’ F. If this glass were flowing at 
sufficiently high rate through spout 36, no additional heating 
would be necessary. However, because of the very low pull 
rates involved in flow of casing glass, additional heat is 
provided by means of the gas buniers (in addition to heat 

2() applied to delivery tube 32 by electronics 42). Heat supplied 
by the gas bumers offsets heat losses and minimizes varia-
tions in temperature due to changes in glass flow. The burner 
flames generate heat over the bath of molten glass in the free 
space between molten glass surface 63 and cover blocks 62. 

25 The burner flames should not impinge directly on the surface 
of the molten glass, which might cause the undesirable 
generation of bubbles. 

FIG. 3 illustrates exposed surface area of the glass pool 
within spout 36 as compared with the surface area occupied 

30 by spout tube 38. In accordance with one aspect of the 
present invention, the ratio of the surface area occupied by 
tube 38 to the actual surface area of the glass pool within 
spout 36 (i.e., excluding the tube area) does not exceed 15%, 
more preferably does not exceed 10%, and most preferably 

35 is about 8%. In the specific example illustrated in FIG. 3, the 
area occupied by tube 38 is 33 square inches, while the 
molten bath surface area within spout 36 surrounding but not 
including tube 38 is 401 square inches, a ratio of about 8.2%. 
These preferred ratios compare with ratios of about 24%, to 

40 27% typical in conventional spouts. Increasing the surface 
area of the molten glass bath relative to the volume of the 
bath increases the efficiency of radiative heating of the glass 
bath. 

In accordance with another feature of the present inven-
45 tion illustrated in FIGS. 4A and 413, the depth of the glass 

bath is reduced as compared with the prior art. This 
improves heat transfer from glass surface 63 to the bottom 
of the spout 36. The ratio of the glass surface area (excluding 
tube 38) to glass depth preferably is at least 5011, and most 

5o preferably at least 75/1. (All ratios are based upon measure-
ments in like units, such as square inches to square inches, 
square inches to inches, etc.) In the example illustrated in 
FIG. 4A, the glass bath or pool has a surface area of 401 
square inches and a depth of 7.5 inches, resulting in a ratio 

55 of about 53.5/1. In the example of FIG. 4B, the ratio of the 
401 square inch surface area to a depth of 4.25 inches is 
about 94.4/1. 

Decreasing the depth of the glass pool as discussed 
immediately above has the additional advantage, in accor-

60 dance with another aspect of the present invention, of 
increasing the free space above the glass pool for gas 
combustion and heating. By increasing the free space, the 
sidewalls of the spout become exposed and cooperate with 
the cover blocks to contribute to radiative surface heating of 

65 the glass bath. That is, there is additional surface area for 
absorption of heat from the burner flames, and correspond-
ing additional surface area for re-radiation of heat to the 

R 



US005900033A 

United States Patent [191 [11] Patent Number: 5?9009’033 

Gearing [45] Date of Patent: May 4,1999 

[54] APPARATUS AND METHOD FOR 
IMPROVED OPTICAL GLASS GOB 
PREFORM PRODUCTION 

[75] Inventor: Daniel R. Gearing, Rochester, MY 

[73] Assignee: Eastman Kodak Company, Rochester, 
MY 

[21] Appl. No.: 08/866,854 

[22] Filed: May 30, 1997 

Related U.S. Application Data 

[60] Provisional application No. 60/027,733, Oct. 3, 1996. 

[51] Int. C1.6 ................................. CO3B 7/00; CO3B 7/08 
[52] U.S. Cl . ................................. 65/126; 65/127; 65/324; 

65/325; 65/375 
[58] Field of Search ................................ 65/66, 122, 123, 

65/126, 127, 128, 129, 207, 221, 303, 324, 
325, 375, 333, 21.1, 142, 225, 304, 330; 

222/575, 566, 571; 137/801, 802; 138/177; 
141/392, 422/99 

[56] References Cited 

U.S. PATENT DOCUMENTS 

1,458,834 6/1923 Lott . 
1,675,273 6/1928 Keller 
1,790,984 3/1931 Greer 
3,119,679 1/1964 Seymour 
3,130,028 4/1964 Seymour 
3,211,196 10/1965 Rozinak 
3,271,126 9/1966 Jenkins 

F-12( S 

3,293,017 12/1966 Jenkins . 
3,351,449 11/1967 Ambrogi. 
3,833,347 9/1974 Angle et al. . 
3,874,866 4/1975 Iacovazzi et al . ........................ 65/164 
4,139,677 2/1979 Blair et al. . 
4,168,961 9/1979 Blair . 
4,460,398 7/1984 Sasald . 
4,832,725 5/1989 Rehring . 
5,114,456 5/1992 Weisenburger et al. 
5,540,746 7/1996 Sasald et al. . 
5,709,723 1/1998 Gearing . 

FOREIGN PAFENT DOCUMENTS 

97202897 9/1997 European PaL Off. . 
05052979 2/1993 Japan. 
07002270 1/1995 Japan . 

1131746 5/1966 United Kingdom . 

Primary Examiner�Steven P. Griffin 
Attorney, Agent, or Firm�Mark G. Bocchetti 

[57] ABSTRACT 

A gob formation device and method for improved produc-
tion of molten glass preforms for use in the precision glass 
molding of optical glass elements. The device is a dispens-
ing tip which is attached to a stem extending from a working 
crucible containing a supply of molten glass.’Ibe dispensing 
tip includes a longitudinal bore through which the molten 
glass flows, and a downwardly projecting gob formation 
surface located at a distal end of tip. The downwardly 
projecting gob formation surface is preferably convex which 
aids in achieving greater uniformity of mass in the gob 
formation process as well as improving preform internal 
quality. 

WINJ 

9 Claims, 3 Drawing Sheets 
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In the production of molten preforms which are repeatable 
in size and have good internal quality, it is necessary to 
consider not only tip geometry but also the wettable char-
acteristics of the particular glass being used. Wettability is 
the degree to which a solid is wetted by a liquid and is 
measured by the force of adhesion between the two phases 
and evidenced by the angle formed at the interface junction 
with air In the production of glass preforms, the solid is the 
material from which the tip is made and the liquid is the 
molten glass, It is necessary to consider wettability in tip 
design because excess glass clinging to the outer circum-
ference of the tip can cause problems relating to quality 
(striae) as well as weight control. 

Typically, the material of choice for the tip is a platinum 
alloy. There are several optical glass types which have been 
observed to be non-wetting to platinum. In these cases, a 
straight wall of the tip design such as shown in FIG. la is 
acceptable thereby producing a gob 24 which is repeatable 
in size and has good internal quahty? With those glasses 
which are very wetting, they produce the undesirable phe-
nomenon depicted in FIG. lb wherein the portion of the gob 
26 creeps up the outside surface of tip 10. This can result in 
striae and size variability. The tip 12 shown in FIG. 2 is a 
prior art solution to the wetting phenomenon and results ’in 
the production of a gob 28. Glass still wets the outer surface 
but will not creep over and around circular edge 22, and 
therefore, circular edge 22 acts as a wetting limit. However, 
glass still wets the cylindrical surface 20. Further, because 
the angle of undercut to produce circular edge 22 is as sharp 
as possible, for small tips 12, this geometry is difficult to 
machine. In such cases, the use of a platinum/gold alloy 
instead of pure platinum will sometimes produce the desired 
wetting characteristics. 

Turning next to FIG. 3, there is shown a schematic of an 
apparatus for producing gobs of molten glass. That appara-
tus includes a reservoir crucible 30 which holds a supply of 
molten glass 32. Reservoir crucible 30 is provided with an 
outlet stem 34 which feeds molten glass from the reservoir 
crucible 30 to a working crucible 36. The working crucible 
36 has a discharge nozzle 38 extending from the bottom 
thereof. Attached to the discharge nozzle 38, preferably by 
welding, is the gob dispensing tip 40. The discharge nozzle 
38 with its tip 40 are fabricated with the precise geometry in 
order to assist in defining a ff ow rate of molten glass 
therefrom and in order to define a repeatable gob volume. 
The working crucible 36 is supported at one end of a balance 
system including a beam 42 spanning a fulcrum 44. At the 
opposite end of beam 42 is a counterweight 46 as the weight 
of the working crucible 36 decreases, additional molten 
glass from the reservoir crucible 30 is delivered in a con-
trolled manner to the working crucible 36. A servo feedback 
system 48 receives a signal from a sensor 50 sensing the 
position of counterweight 46. In such manner, as the work-
ing crucible 36 is depleted of molten glass, the servo 
feedback system 48, through sensor 50, detects the low mass 
of molten glass in the working crucible 36 and thereby 
produces a signal that regulates heat radiated from heater 52 
positioned proximate to outlet stem 34. This temperature 
regulation of outlet stem 34 of the reservoir crucible 30 acts 
to meter the flow of molten glass 32 from the reservoir 
crucible 30 thereby replenishing molten glass to the working 
crucible 36. In this manner, the pressure head within work-
ing crucible 36 and, more particularly, at tip 40 is held 
relatively constant. Thus, the flow rate of molten glass 
through discharge nozzle 38 and tip 40 can be controlled to 
be substantially uniform over an extended period of time. 
The uniform flow rate in combination with the geometry of 

the tip 40 ensures that the gob size is both repeatable and of 
good internal quality. For purposes of uniformity, it is 
beneficial to provide a supplemental heating device in close 
proximity to the discharge nozzle 38 and tip 40. The worldng 

s crucible 36 maybe equipped with a stirring mechanism 54 in 
order to avoid the formation and entraiminent of bubbles in 
the molten glass within working crucible 36. 

Gobs are. typically referred to as small gobs or largu gobs. 
Usually, large gobs weigh one (1) gram and above. To make 

10 small gobs, the temperature controls on the tip 40 are set so 
that the molten glass drips to form drops or gobs of a 
predetermined and repeatable size. The gobs are dropped 
onto a catching tool (not shown). 

15 
Looking next at FIG. 4 there is shown in cross section the 

preferred embodiment of the tip 40 of the present invention. 
As with the prior art tips 10, 12 as depicted in FIGS. la, lb 
and 2, tip 40 is preferably attached at a proximal end 59 to 
stem 38 by means of welding. Tip 40 includes a cylindrical 

20 
portion 60 and a frasto-conical portion 62. Frusto-conical 
portion 62 includes a minor circumferential edge 63 and a 
major circumferential edge 65. The frusto-conical portion 
62, which resides at the distal end of tip 40, terminates in a 
convex gob formation surface 64. There is, of course, a 

25 
longitudinal bore 66 through tip 40. The term "convex" as 
used herein is intended to mean a curved form which bulges 
outwardly. 

By way of examile, tip 40 as depicted in FIG. 4 has been 
used to produce ball shaped gobs from an optical glass 

30 
identified as Hoya TAC-4 as manufactured by Hoya Cor-
poration of lbkyo, Japan. Each gob produced weighed 437 
mg–7 mg. ne temperature of the molten glass in the 
working crucible was 1200’ C. The temperature in the tip 
was between 1000* C. and 1100* C. The dimensions of the 

35 
tip 40 used for this example were such that the cylindrical 
portion 60 had a diameter (d) of 0.312 inches. The tip 40 had 
a length (L) of 0.700 inches. The diameter (D) of the base 
of the fiusto-conical portion 62 was 0.435 inches. The radius 
of the convex gob formation surface was 1.00 inches. The 

40 
angle (a) of the frusto-conical portion 62 to vertical was 25 
degrees. The diameter of bore 66 was 0.040 inches. 

An alternative embodiment tip 80 is depicted in FIG. S. 
The alternative embodiment tip 80 includes a major cylin-
drical portion 82 and a minor cylindrical portion 84. Minor 

45 Cylindrical portion 84 terminates in a convex gob formation 
surface 86. There is a longitudinal bore 88 through tip 80. 
This alternative embodiment tip 80 has been used success-
fully to form ball shaped gobs having a weight of 338 mg:t6 
ing using Hoya TAF-3 as manufactured by Hoya Corpora-

50 tion of Tokyo, Japan. The temperature of the molten glass in 
the worldng crucible was 1200* C. The temperature in the 
tip was between 1000’ C. and 1100’ C. The dimensions of 
this alternative embodiment tip 80 for this example were 
such that the tip bad an overall length (L) of 0.600 inches, 

55 the length (1) of the major cylindrical portion was 0.400 
inches, the diameter of the major cylindrical portion was 
0.312 inches, the diameter of the minor cylindrical portion 
84 was 0.285 inches, and the radius of the convex formation 
surface 86 was 0.800 inches. 

60 Uoking next at FIG. 6 there is shown yet another 
alternative embodiment tip 90. By way of example, this 
alternative embodiment tip 90 has been used successfully to 
generate ball shaped gobs or preforms from Hoya TAC-4 
crown glass as manufactured by Hoya Corporation of 

65 Tokyo, Japan. The ball shaped preforms had a consistent 
weight of 340 mg–7 mg. In the production of such gobs, the 
temperature in the working crucible 36 was 1200’ C. and the 



so 

United States Patent [191 

Scott et al. 

(54] METHOD AND APPARATUS FOR 
DELIVERING A CASED GLASS STREAM 
HAVING IMPROVED RESISTANCE TO 
HIGH-TEMPERATURE EROSION 

[751 Inventors: Garrett L. Scott, Toledo; Philip D. 
Perry, Perrysburg, both of Ohio 

[731 Assignee: Owens-Brockway Glass Container 
Inc., Toledo, Ohio 

[21] Appl. No.: 08/991,764 

[22] Filed: Dec. 16, 1997 

[511 Int. C1.6 ............................ CO3B 17/00; CO3B 17/02 
[52] U.S. CI . ........................... 651145; 65/121; 65/374.11; 

65/374.12 
[58] Field of Search ........................ 65/121, 145, 374.11, 

65/374.12 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,740,401 411988 Barkhau et al . ....................... 428/34.6 

FOREIGN PATENT DOCUMENTS 

11111111111111111111111111111111111111111111111111111111111111111111111111111111 
US005906666A 

[11] Patent Number: 599069666 
[45] Date of Patent: May 25,1999 

Primary Examiner�Stanley  S. Silverman 
Assistant Examiner�Sean  Vincent 

[57] ABSTRACT 

Apparatus for forming a cased glass stream having an inner 
core glass surrounded by an outer casing glass includes a 
first orifice for receiving core glass from a first source, and 
a second orifice vertically spaced beneath and aligned with 
the first orifice. A chamber surrounds the second orifice and 
communicates with the second orifice through a metering 
gap between the first and second orifices. Casing glass is 
delivered from a second source to the chamber such that 
glass flows by gravity through the orifices from the first and 
second sources to form the cased glass stream. The first and 
second orifices are disposed in respective first and second 
orifice rings of refractory composition. The first orifice ring 
has a peripheral flange and an interior passage for glass flow 
from the first source to the first orifice. The second orifice 
ring has a peripheral ledge on which the flange rests, and a 
pocket for cooperating with the underside of the first orifice 
ring to form the chamber that surrounds the metering gap. At 
least the underside of the first orifice ring, and preferably the 
underside of the first orifice ring, the first orifice and the 
glass flow passage through the first orifice ring, includes a 
continuous layer of high-temperature erosion-resistant 
metallic composition such as platinum. 

0722907 7/1996 European Pat, Off.. 
0722908 7/1996 European Pat. Off. . 6 Claims, 3 Drawing Sheets 
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FIG. 9 is a fragmentary view in an enlarged scale of the 
portion of FIG. 8 within the circle 9. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. I and 2 illustrate a system 10 for delivering a 
stream of cased glass’. A first forelicarth 12 delivers core 
glass to a spout 14 that has an opening 16 at the lower end 
thereof. Spout 14 is surrounded by a protective case 18, 
preferably constructed of non-magnetic metal such as stain-
less steel. A tube 20 controls delivery of core glass from 
spout 14 through opening 16 to and through at least one first 
orifice 22 carried by an upper orifice ring 24 beneath spout 
14. A lower orifice ring 26 carries at least one second orifice 
28 positioned beneath orifice(s) 22 and axially aligned 
therewith. Orifice 28 is surrounded by an annular chamber 
30 formed between orifice rings 22, 26. Chamber 30 com-
municates with* orifice 28 by means of a lateral metering 
space or gap 31.between orifices 22,28. Annular chamber 30 
is coupled by a delivery tube 32 to the opening 34 at the 
lower end of a casing glass spout 36. Spout 36 includes a 
delivery control tube 38, and is coupled to a casing glass 
forehearth 40. Delivery tube 32 is resistance-heated by 
control electronics 42 for maintaining flow of casing glass to 
chamber 30. A platinum sleeve 43 is mounted on orifice ring 
26 to form each orifice 28. To the extent thus far described, 
system 10 in FIGS. 1 and 2 is essentially the same as 
disclosed in above-noted Published European Applications 
EP0722907A2 and EP0722908A2. The former of such 
applications is directed in particular to construction of 
casing glass delivery tube 32, while the latter of such 
applications is directed in particular to construction of 
orifice rings 24, 26. The disclosures of such applications, 
both of which are assigned to the assignee hereof, are 
incorporated herein by reference for purposes of back-
ground. 

As illustrated in FIGS. 2-9, orifice rings 24,26 preferably 
are provided in the form of an orifice ring housing assembly 
44. Upper orifice ring 24 has a peripheral flange 48 and a 
central passage 46 through which core glass ff ows to three 
laterally aligned orifices 22 (in a currently preferred triple-
gob implementation). Flange 48 rests upon an upwardly 
facing shoulder or ledge 50 (FIG. 2) on lower orifice ring 26 
and is fastened thereto by means not shown. A pocket 52 
(FIG. 2) in lower orifice ring 26 cooperates with the under-
side or undersurface 54 of upper orifice ring 24 to form 
chamber 30. A passage 56 (FIG. 2) extends in lower orifice 
ring 26 laterally and upwardly from chamber 30 for con-
nection to casing glass delivery tube 32 (FIG. 1). Orifice 
rings 24, 26 are preferably of higb-tomperature refractory 
composition. It has been found during operation of system 
10 that high-temperature core glass flow through passage 46 
and orifices 22, and high-temperature casing glass flow 
through chamber 30, metering gap 31 and orifice 28, cause 
severe erosion of the refractory material of upper orifice ring 
24. The areas of most serious erosion are within passage 46 
immediately above orifices 22, and the underside of ring 24 
immediately beneath orifices 22 contiguous with gap 31. At 
glass flow temperatures of 2,000* F., erosion rates as high as 
0.007 inches per day have been noted. This high erosion is 
believed to be caused by a soaking heat in the refractory 
material of upper orifice ring 24 due to the fact that high-
temperature glass flows both inside of and outside of the 
orifice ring material. Stated differently, while orifice rings in 
conventional uncased glass manufacturing applications typi-
cally are externally surrounded by ambient air that allows 
heat transport through the refractory material, the lower 

4 
portion of upper orifice ring 24 beneath flange 48 is sur-
rounded both internally and externally by high-temperature 
flowing glass, thus allowing no heat transfer through the 
material. This soaking heat is believed to increase perme-

5 ation of molten glass into the porous ceramic material of the 
orifice, ring, greatly increasing the tendency to erode the 
refractory material. 

In accordance with the present invention, it has been 
found that this erosion of the refractory material of the lipper 

10 orifice ring, with consequent loss of control of the amount of 
glass metered through gap 31, is greatly reduced by lining 
the entire interior and underside of the upper orifice ring 
with a continuous layer 60 of high-temperature erosion-
resistant metallic composition such as platinum. In 

jj particular, layer 60 covers the entire interior of passage 46 
from the upper surface 62 that seats against core glass flow 
spacer 64 (FIG. 1), along the compound frusto-corrical 
interior of passage 46, to and through orifices 22. At upper 
surface 62, layer 60 is feathered at 70 over a continuous 

20 annular bead 72 that seats against spacer 64, as best seen in 
FIGS. 4, 8 and 9. Layer 60 continues through orifices 22 to 
and along underside 54 of upper orifice ring 24 to and onto 
flange 48. Preferably, layer 60 extends at 76 between flange 
48 of upper orifice ring 24 and ledge 50 of lower orifice ring 

25 26 to the edge of flange 48 at least at that portion of the 
flange that overlies casing glass flow passage 56, as best 
seen in FIGS. 2-4 and 6. Around the remainder of the 
periphery of underside 54, layer 60 is feathered at 78 to 
terminate at ledge 50, as best seen in FIGS. 2-5 and S. In 

30 situations where platinum layer 60 was terminated at the 
edge of ledge 50 above passage 56, it was found that the flow 
of casing glass through passage 56 and chamber 30 caused 
erosion of the refractory material of upper orifice ring 24 
around the edge of the platinum layer immediately above the 

35 opening of passage 56 into chamber 30. 
Platinum layer 60 may be either sprayed onto orifice ring 

24, or provided as one or more separate sheets of platinum 
that are formed onto and bonded to the refractory matorial. 
A sprayed layer thickness about 0.005 to 0.007 inches is 

40 preferred. Provision of layer 60 as described has been found 
to extend the useful life of the upper orifice ring to on the 
order of six to nine months. This may be compared with a 
useful life of as little as three weeks without the platinum 
layer. 

45 We claim: 
1. An apparatus for forming a cased glass stream having 

an inner core glass surrounded by an outer casing glass, said 
apparatus including means for delivering core glass from a 
first source through a first orifice, means forming a second 

so orifice vertically spaced beneath and aligned with said first 
orifice with a chamber surrounding said second orifice and 
communicating with said second orifice through a metering 
gap between said first and second orifices, and means for 
delivering casing glass from a second source through a first 

55 passage having an outlet leading into said chamber such that 
glass flows by gravity through said orifices from said first 
and second sources to form said cased glass stream, 

said first orifice being disposed in a first orifice ring of 
refractory composition having a peripheral flange and 

60 an interior second passage for glass flow from said first 
source to said first orifice, said second orifice being 
disposed in a second orifice ring of refractory compo-
sition having a peripheral ledge on which said flange is 
mounted and a pocket for cooperating with an under-

65 side of said first orifice ring to form said chamber, said 
underside of said first orifice ring including a layer over 
said refractory composition of high- temperature 
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material de cer6mica de la citmara donde se almacena temporalmente el vidrio 
fundido. 

;El problema planteado en esta solicitud es satisfacer la necesidad de evitar 
ue se erosionen los orificios por donde circula el vidrio fundido para formar el 

vidrio de envoltura. 

e Para solucionar este problema tdcnico la solicitud en estudio proporciona un 
copnete que se monta sobre el orificio y que tiene dos bridas espaciadas entre sf 
de tal forma que la corriente de vidrio se levanta por encima de la superficie del 
anillo del orificio. Adicionalmente, se monta una f6rula que protege [a parte 
inferior del extremo del cojinete y evita la erosi6n en este extremo. 

Clasificaci6n Internacional de Patentes (IPC): CO3B 7/088, 7/08 

3. De la solicitud de Patente 

@,*?’ Descripci6n (articuld 28 D. 486) 

Durante el an6lisis del texto de la descripci6n y de las ilustraciones anexadas, se 
observaron los siguientes defectos: 

1) El capItulo descriptivo no indica el nombre de la invenci6n. 
2) En la p6gina 1, folio 6, aparece por primera vez una expresi6n num6rica 
(4,740,401) en la cual no se emplea la coma decimal, de uso obligatorio en 
Colombia. 
3) En [a p6gina 3, folio 8, aparece la expresi6n La superficie inferior ... es 
contra surnidero c6nicamente que carece de sentido. 
4) En la misma p6gina 3, aparece la expresi6n la f6rula pennanece en choque 
de sello que, igualmente, carece de sentido. 
5) En la p6gina 4, folio 9, aparece la expresi6n una Mrula estc! asegurada 
en choque de enfrentarniento, que, asimismo, carece de sentido. Se anota que 
expresiones similares a las anteriores -alusivas a choques- aparecen en 
diferentes partes de la solicitud, por lo que el solicitante debe hacer una 
revisi6n concienzuda del texto. 
6) En la p6gina 6, folio 11, aparece la expresi6n es calentadd por resistencia 
mediante electr6nicos de controi que carece de sentido. 

e La descripc!6n no cumple con los requisitos de claridad y divulgaci6n completa, 
lo que dificulta o impide su comprensi6n y ejecuci6n de acuerdo al Art. 28 de la 
Decisi6n 486 

Reivindicaciones (articulo 30 D 486) 
Durante el ancilisis del texto de las reivindicaciones se observaron los siguientes 
defectos: 

1) En la reivindicaci6n 1, folio 14, aparece la expresi6n tiene un vidrid de 
nOcleo interno que, segOn el contexto, deberia ser tiene un nocleo de vidrio, 
simplemente, porque el n6cleo siempre es interno y porque se especifica qu6 
clase de nOcleo es. 
2) En la misma reivindicaci6n 1 aparece la expresi6n rodeado por un vidrio de 
envoltura exterior que deberia ser rodeado por una envoltura de vidrio, ya que 
el calificativo exterior sobra y porque se especifica qu6 clase de envoltura es. 
3) En la misma reivindicaci6n 1 aparece la expresi6n dichos primero y 
segundo anillos de ofificio que rodean dicho segundo orificid que carece de 
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sentido porque s6lo uno de los anillos es el que rodea al segundo orificio: el 
segundo anillo. 
4) La reivindicaci6n 4, folio 15, carece de sentido. 
5) En la reivindicaci6n 7, folio 15, aparece por primera vez en el capftulo 
reivindicatorio una expresi6n relativa a un choque que, como se vio arriba, 
carece de sentido, segOn el contexto. En al reivindicaci6n 8, folios 15 y 16, 
tambi6n se encuentra una expresi6n que se objeta por la misma raz6n y lo 
mismo ocurre en [as reivindicaciones 10 y 11, folios 16 y 17. 
6) En la reivindicaci6n 12, folio 17, aparece la expresi6n acople de 
enfrentamiento cuyo significado no est6 claro. 

* Debe entenderse que las reivindicaciones dependientes de las reivindicaciones 
objetadas son, asimismo, objetadas, por razones an;Alogas. 
* Las reivindicaciones no cumplen con los requisitos de definici6n, claridad y 
concisi6n de acuerdo W Art. 30 de la Decisi6n 486. 

Se deben presentar, entonces, nuevos capitulos descriptivo y reivindicatorio, 
ambos completos, donde se hayan corregido todas [as objeciones que se han 

so 

hecho arriba. Esto con el fin de evitar -cuando solo se presentan a1gunas p6ginas 
sueltas corregidas- que el lector tenga que desplazarse desde un sitio a otro de la 
solicitud y luego regresar a donde estaba antes sin perder la ilaci6n de la lectura, 
porque esto produce confusi6n y afecta negativamente la claridad de dichos 
capftulos. 

4. Determinacii6n del Estado de la T6cnica 

e La fecha que se ha tenido en cuenta para determinar el Estado de la T6cnica 
es [a 

Fecha de presentaci6n de la solicitud prioritaria 2000-11-15 

9 Se realiz6 la bOsqueda en el estado de [a t6cnica de documentos relacionados 
con [a solicitud teniendo en cuenta la fecha indicada; y durante la bosqueda de 
anterioridades se encontraron los siguientes documentos, que forman parte de la 
familia de patentes de la presente solicitud: Patente US 6 634 187 131 
del 03-10-21; publicaci6n EP 1 207 137 A3 del 02-07-24 y patente 
EP 1 207 137 B1 del 05-03-30. Se anexa la copia de las primeras p6ginas de 
estos documentos junto con la copia del Informe de BOsqueda Europeo, la copia 
del capftulo reivindicatorio admitido por [a USIPTO y la copia del capitulo 
reivindicatorio admitido por [a Oficina Europea, en su versi6n en ingl6s. Tambi6n 
se encontraron los siguientes documentos que forman parte del estado de la 
t6cnica mcis cercano al obieto de la solicitud: 

n.0
 Documento Titulo Fecha de 

publicaci6n 
Patente US 4 017 294, 
cuyos inventores son 

Steve Douglas Sanford, 
Vaughn Charles 

DI Chenoweth y Duane ((Furnace outleb>(Una salida para horno) 1977-04-12 
Harold Faulkner quienes; 
le cedieron sus derechos 

a la Johns-Manville 
Corporation 
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I n?_; 

n.0 Documento Titulo Fecha de 
publicaci6n 

Patente US 4 950 321, 
cuyo inventor es Frank J. 

D2 DiFrank, quien le cedi6 ((Ceramic orifice ring))(Un anillo para orificio 1990-08-21 sus derechos a la de cerdmica) 
Owens-Illinois Glass 

Container, Inc. 
Patente US 5 735 925, 
cuyo inventor es Garrett Wethod and apparatus for delivering 

D3 L. Scott, quien le cedi6 cased glass stream>)(Un m6todo y un 1998-04-07 sus derechos a la aparato para surninistrar una corriente de 
Owens-Brockway Glass vidrio de envoltura) 

Container, Inc. 
Patente US 5 855 640, 
cuyos inventores son ((Apparatus for delivering a coated glass 

Garrett L. Scott y Jeffery stream for forming charges of glass))( Un 
D4 P. Henning, quienes le aparato para suministrar una corriente 1999-01-05 

cedieron sus derechos a recubierta de vidrio para formar cargas de 
la Owens-Brockway vidrio) 
Glass Container 

Patente US 5 868 812, 
cuyo inventor es Garrett ((Method and apparatus for delivering a 

D5 L. Scott, quien le cedi6 cased glass stream))(Un m6todo y un 1999-02-09 sus derechos a la aparato para suministrar una corriente de 
Owens-Brockway Glass vidrio de envoltura) 

Container, Inc. 
Patente US 5 900 033 
cuyo inventor es Daniel ((Apparatus and method for improved 
R. Gearing, quien le optical glass gob preform production))(Un 

D6 cedi6 sus derechos a la m6todo y un aparato para [a producci6n de 1999-05-04 
Eastman Kodak preformas de gotas de vidrio 6ptico, 

Company mejoradas) 
Patente US 5 906 666, Wethod and apparatus for delivering a 
cuyos inventores son cased glass stream having improved 

Garrett L. Scott y Philip resistance to high-temperature 
D7 D. Perry, quienes le erosion))(UN m6todo y un aparato para 1999-05-25 

cedieron sus derechos a suministrar una corriente de vidrio de 
la Owens-Brockway envoltura que tiene una resistencia 
Glass Container, Inc. mejorada a la erosi6n a altas temperaturas) 

be anexa la copia cle las paginas pertinentes de estos documentos 

NOTAS: No se realizaron las evaluaciones de los demcis requisitos de 
patentabilidad, porque se hicieron a1gunas objeciones respecto a la definici6n, la 
claridad, la concisi6n y el sustento por [a descripci6n de las reivindicaciones. 

A pesar de lo anterior, con base en el Informe de 136squeda Europeo, se prev6n 
objeciones respecto a la novedad o respecto al nivel inventivo del objeto de la 
solicitud. 

6. Conclusi6n: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados 
negativarnente por la falta de claridad de la descripci6n y [as reivindicaciones y por 
la falta de definici6n de estas 61timas. 

En cumplimiento del articulo 45 de la Decisi6n 486 de la Cornisi6n de la 
Cornunidad Andina, se le indica que debe dar respuesta dentro del t6rmino de 
sesenta dias contados a partir de la fecha de notificaci6n de la presente 


