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(57) This sleeve for glass tube molding is provided
with: a sleeve shaft; a refractory tube into which the
sleeve shaft is inserted in a coaxial manner; and a metal
tip that is fixed to the tip of the sleeve shaft, and regulates
movement of the refractory tube in the axial direction and
towards the tip. The sleeve for glass tube molding is ca-
pable of ensuring the coaxiality of the metal tip and the
refractory tube on the sleeve shaft.

The metal tip 20 comprises: an annular collar mem-
ber 22 that has a tapered outer circumferential surface
22b of which the cross-sectional area gradually increases
towards the tip of the sleeve shaft 10, and that is coaxially
fitted to the tip of the sleeve shaft 10; and a main body
member 21 that has a tapered outer circumferential
through-hole 21b of which the cross-sectional area grad-
ually increases towards the tip so as to conform to the
outer circumferential surface 22b of the collar member
22, and that is fitted to the collar member 22 via the
through-hole 21b.
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Description

Technical Field

[0001] The present invention relates to a technique
about a sleeve for glass tube molding and a method for
assembling the sleeve, more specifically a technique
about a metal tip mounted on the downstream-side tip of
a refractory tube that guides, toward the downstream
side, molten glass wrapped around its outer circumfer-
ential surface.

Background Art

[0002] Conventionally, the Danner process has been
widely used as a method for mass-producing glass tubes
and glass rods.
[0003] In the Danner process, glass tubes or glass rods
are continuously shaped by letting molten glass flow on
a sleeve that is supported with its tip inclining downward
and is drivingly rotated about its axis, wrapping the flow-
ing molten glass around the outer circumferential surface
of the sleeve, and drawing the molten glass while blowing
(or without blowing) air from the tip of the sleeve.
[0004] The sleeve used in the above Danner process
includes, as main components, a sleeve shaft pivotally
supported with its tip inclining downward and members
into which the sleeve shaft is inserted in order in a coaxial
manner, such as a metal tip, a refractory tube, and a
metal holding fixture (for example, see "Patent Literature
1").
[0005] The metal tip is fixed to the tip of the sleeve
shaft, and the metal holding fixture is disposed slidably
along the axial direction and constantly urged toward the
tip of the sleeve shaft by an urging member.
[0006] Hence, the refractory tube is constantly
clamped between the metal tip and the metal holding
fixture by the urging force of the urging member.
[0007] Accordingly, the arrangement posture of the
metal tip, the refractory tube, and the metal holding fixture
is firmly held, resulting in a structure that hardly cause
large runout relative to the sleeve shaft that is drivingly
rotated. Unevenness in the thickness of the molten glass
drawn from the tip of the sleeve can be thus suppressed,
and high-quality glass tubes or glass rods with a high
dimensional accuracy can be continuously formed.

Citation List

Patent Literature

[0008] PTL 1: Japanese Unexamined Patent Applica-
tion Publication No. 1993-294651

Summary of Invention

Technical Problem

[0009] In a conventional sleeve, an external thread is
formed on the tip of a sleeve shaft, and an internal thread
is formed on the inner circumferential surface of a metal
tip. The tip of the sleeve shaft is screwed into the metal
tip using the external thread and the internal thread.
[0010] The number of crests of the external thread of
the sleeve shaft screwed with the internal thread of the
metal tip varies according to the phase in the circumfer-
ential direction of the internal thread.
[0011] The tip of the sleeve shaft has a position where
more crests are engaged (the number of screwed crests
of the external thread is larger) and a position where few-
er crests are engaged (the number of screwed crests of
the external thread is smaller), and the load applied on
the tip through the metal tip varies depending on the lo-
cation.
[0012] Accordingly, the tip of the sleeve shaft is easily
twisted, which increases the possibility of deviations from
coaxiality, on the sleeve shaft, of the metal tip and the
refractory tube. It is thus difficult to suppress unevenness
in the thickness of the molten glass drawn from the tip of
the sleeve and to continuously form high-quality glass
tubes or glass rods with a high dimensional accuracy.
[0013] The present invention has been made in view
of the current problems above and has an object to pro-
vide a sleeve for glass tube molding including: a sleeve
shaft; a refractory tube into which the sleeve shaft is in-
serted in a coaxial manner; and a metal tip secured to
the tip of the sleeve shaft and configured to regulate
movement of the refractory tube in the axial direction and
toward the tip side, the sleeve for glass tube molding
being capable of ensuring the coaxiality, on the sleeve
shaft, of the metal tip and the refractory tube.

Solution to Problem

[0014] The problem to be solved by the present inven-
tion is as described above, and a solution to the above
problem will be described next.
[0015] That is, a sleeve for glass tube molding accord-
ing to the present invention includes: a sleeve shaft; a
refractory tube into which the sleeve shaft is inserted in
a coaxial manner; and a metal tip secured to a tip of the
sleeve shaft and configured to regulate movement of the
refractory tube in an axial direction and toward a tip side,
the metal tip including: an annular collar member having
a tapered outer circumferential surface a cross-sectional
area of which increases in diameter toward the tip side,
and being coaxially fitted to the tip of the sleeve shaft;
and a main body member having a tapered through-hole
a cross-sectional area of which increases in diameter
toward the tip side so as to conform to the outer circum-
ferential surface of the collar member, and being fitted
to the collar member via the through-hole.
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[0016] As described above, in the sleeve for glass tube
molding according to the present invention, the entire
outer circumferential surface of the collar member fixed
to the tip of the sleeve shaft is in close contact with the
inner circumferential surface of the through-hole of the
main body member, and thus, for example, the tensile
load in the axial direction applied on the tip of the sleeve
shaft through the metal tip when the molten glass is drawn
is equally applied on every arbitrary position.
[0017] Accordingly, the metal tip according to the
present invention suppresses twisting of the tip of the
sleeve shaft due to long term use of the sleeve for glass
tube molding and ensures coaxiality, on the sleeve shaft,
of the metal tip and the refractory tube.
[0018] In the sleeve for glass tube molding according
to the present invention, the collar member may prefer-
ably have a halved structure divided into two parts in a
radial direction.
[0019] In the sleeve for glass tube molding having the
above structure, it is easy to fit the collar member to the
tip of the sleeve shaft by clamping the tip between the
two parts of the collar member.
[0020] A method for assembling a glass tube sleeve
according to the present invention is a method for as-
sembling a sleeve for glass tube molding, the sleeve in-
cluding a sleeve shaft and a metal tip secured to a tip of
the sleeve shaft, the metal tip including: an annular collar
member having a tapered outer circumferential surface
a cross-sectional area of which increases in diameter
toward a tip side, and being coaxially fitted to the tip of
the sleeve shaft; and a main body member having a ta-
pered through-hole a cross-sectional area of which in-
creases in diameter toward the tip side so as to conform
to the outer circumferential surface of the collar member,
and being fitted to the collar member via the through-
hole, includes inserting the sleeve shaft into the main
body member such that the main body member is out of,
to a base side, a position on the sleeve shaft at which
the collar member is to be fitted; fitting the collar member
to the tip of the sleeve shaft; and moving the main body
member toward the tip side to fit the main body member
to the collar member to assemble the metal tip to the tip
of the sleeve shaft.
[0021] As described above, in the method for assem-
bling a sleeve for glass tube molding according to the
present invention, the entire outer circumferential surface
of the collar member fixed to the tip of the sleeve shaft
is in close contact with the inner circumferential surface
of the through-hole of the main body member, and thus,
for example, the tensile load in the axial direction applied
on the tip of the sleeve shaft through the metal tip when
the molten glass is drawn is equally applied on every
arbitrary position.
[0022] Accordingly, the metal tip according to the
present invention suppresses twisting of the tip of the
sleeve shaft due to long term use of the sleeve for glass
tube molding and ensures coaxiality, on the sleeve shaft,
of the metal tip, the refractory tube, and the metal holding

fixture.

Advantageous Effects of Invention

[0023] Advantageous effects of the present invention
are as follows.
[0024] That is, in the sleeve for glass tube molding and
the method for assembling a sleeve for glass tube mold-
ing according to the present invention, coaxiality, on the
sleeve shaft, of the metal tip and the refractory tube is
ensured.

Brief Description of Drawings

[0025]

[Fig. 1] Fig. 1 is a sectional side view for illustrating
the general arrangement of a sleeve for glass tube
molding according to an embodiment of the present
invention.
[Fig. 2] Fig. 2 is an enlarged sectional side view of a
metal tip and its vicinities in the sleeve for glass tube
molding.
[Fig. 3] Fig. 3 sequentially illustrates assembling of
the metal tip to a sleeve shaft: Fig. 3(a) is a sectional
side view for illustrating insertion of the sleeve shaft
into a main body member, Fig. 3(b) is a sectional
side view for illustrating mounting of a collar member
on the sleeve shaft, Fig. 3(c) is a sectional side view
for illustrating pressing of the main body member
toward the collar member with a refractory tube, and
Fig. 3(d) is a sectional side view of a state immedi-
ately after the metal tip has been assembled to the
sleeve shaft.
[Fig. 4] Fig. 4 is an enlarged sectional side view of a
metal tip and its vicinities in a conventional sleeve
for glass tube molding.

Description of Embodiments

[0026] Subsequently, an embodiment of the present
invention will be described referring to Fig. 1 to Fig. 4.
[0027] In the descriptions below, the direction of the
arrow A in Fig. 1 to Fig. 4 is assumed to be the drawing
direction (conveying direction) of molten glass G for con-
venience.
[0028] Also, in the descriptions below, the vertical di-
rection in Fig. 1 to Fig. 4 is assumed to be the vertical
direction of a sleeve 1 or 101 for glass tube molding for
convenience.

[Sleeve 1 for Glass Tube Molding]

[0029] The general arrangement of the sleeve 1 for
glass tube molding (hereinafter simply referred to as the
"sleeve 1") embodying the present invention is first de-
scribed referring to Fig. 1.
[0030] The sleeve 1 in the present embodiment is used
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for, for example, mass-producing glass tubes and glass
rods by the Danner process.
[0031] The sleeve 1 includes a sleeve shaft 10, a metal
tip 20, a refractory tube 30, the metal holding fixture 40,
and an urging mechanism 50 as main components.
[0032] The sleeve shaft 10 is the base of the sleeve 1.
[0033] The sleeve shaft 10 includes a long round bar
member made of, for example, a heat resisting steel such
as Fe-Co-Ni alloys and Fe-Cr-Ni alloys, and a through-
hole 10a is formed inside the sleeve shaft 10 in a coaxial
manner.
[0034] The sleeve shaft 10 is arranged such that its
one end (end on the drawing direction side (the side in
the direction of the arrow A in Fig. 1) of the molten glass
G) inclines downward, and the other end is detachably
supported by a rotational driving device (not illustrated).
[0035] The through-hole 10a of the sleeve shaft 10
communicates with an air supplying device (not illustrat-
ed) at the other end via a piping member or the like.
[0036] Subsequently, the metal tip 20 will be described.
[0037] The metal tip 20 is a metal tip according to an
embodiment constituting the tip of the sleeve 1. The metal
tip 20 and the metal holding fixture 40 described later
clamp and hold the refractory tube 30.
[0038] As described later in detail, the metal tip 20 in-
cludes a main body member 21 and a collar member 22
used for fixing the main body member 21 to the sleeve
shaft 10.
[0039] The main body member 21 is formed into a trun-
cated cone shape and is disposed at the tip of the sleeve
shaft 10 coaxially with the sleeve shaft 10. The cross-
sectional area of the main body member 21 gradually
becomes smaller in diameter toward the drawing side
(hereinafter referred to as the "downstream side") of the
molten glass G.
[0040] The collar member 22 is formed into an annular
shape and is disposed at the tip (downstream-side end)
of the sleeve shaft 10 coaxially with the sleeve shaft 10.
[0041] The main body member 21 is held with the collar
member 22 therebetween while movement of the main
body member 21 along the axial direction is regulated.
[0042] Accordingly, the metal tip 20 is fixed to the tip
of the sleeve shaft 10.
[0043] Subsequently, the refractory tube 30 will be de-
scribed.
[0044] The molten glass G guided onto the sleeve 1 is
wrapped around the outer circumferential surface of the
refractory tube 30 and is gradually conveyed toward the
downstream side.
[0045] The refractory tube 30 includes a long, hollow
round bar member made of, for example, a silica-alumina
or silica-alumina-zirconia refractory, and a tapered por-
tion 30a the cross-sectional area of which gradually be-
comes smaller in diameter is formed at one end of the
refractory tube 30.
[0046] The outer circumferential surface of the refrac-
tory tube 30 is covered with, for example, a platinum or
platinum-alloy film having a thickness of 250 [mm] to 450

[mm].
[0047] On the side (hereinafter referred to as the "up-
stream side") opposite to the downstream side of the met-
al tip 20, the sleeve shaft 10 is inserted into the refractory
tube 30 in a coaxial manner with the tapered portion 30a
oriented toward the downstream side.
[0048] Accordingly, the metal tip 20 is arranged on the
downstream side of the refractory tube 30, and the ta-
pered portion 30a of the refractory tube 30 is smoothly
connected with the tapered shape of the outer circum-
ferential surface of the metal tip 20 (more specifically,
the main body member 21) at the downstream-side end
of the sleeve 1 as a whole.
[0049] The metal tip 20 regulates movement of the re-
fractory tube 30 in the axial direction toward the down-
stream side (tip side of the sleeve shaft 10).
[0050] Subsequently, the metal holding fixture 40 will
be described.
[0051] The metal holding fixture 40 clamps and holds
the refractory tube 30 together with the metal tip 20.
[0052] The metal holding fixture 40 is made of, for ex-
ample, a heat resisting steel such as Fe-Co-Ni alloys and
Fe-Cr-Ni alloys and includes, as main components, a hol-
low cylindrical main body portion 40A and a flange portion
40B disposed at one end of the outer circumferential sur-
face of the main body portion 40A.
[0053] On the upstream side of the refractory tube 30,
the sleeve shaft 10 is slidably inserted into the main body
portion 40A of the metal holding fixture 40 in a coaxial
manner with the flange portion 40B oriented toward the
downstream side (refractory tube 30 side).
[0054] The edge portion of the downstream-side end
surface of the flange portion 40B has a depressed portion
40B1 formed into a tapered shape the cross-sectional
shape of which gradually becomes smaller in diameter
toward the upstream side in the axial direction.
[0055] On the other hand, the upstream-side (metal
holding fixture 40 side) end surface of the refractory tube
30 has an edge portion 30b formed into a tapered shape
the cross-sectional shape of which gradually becomes
smaller in diameter toward the upstream side in the axial
direction.
[0056] The tapered depressed portion 40B1 of the met-
al holding fixture 40 has contact with the tapered edge
portion 30b of the refractory tube 30 in a coaxial manner.
[0057] Accordingly, the metal holding fixture 40 regu-
lates decentering at the upstream-side end of the refrac-
tory tube 30.
[0058] Subsequently, the urging mechanism 50 will be
described.
[0059] The urging mechanism 50 urges the metal hold-
ing fixture 40 toward the downstream side along the axial
direction.
[0060] The urging mechanism 50 includes, for exam-
ple, a contact member 51, an urging member 52, and an
adjusting nut 53.
[0061] The contact member 51 has direct contact with
the metal holding fixture 40.
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[0062] The contact member 51 is made of a hollow
cylindrical member, and its inside diameter is somewhat
larger than the outside diameter of the sleeve shaft 10.
[0063] On the upstream side of the metal holding fix-
ture 40, the contact member 51 is arranged coaxially with
the sleeve shaft 10 and slidably along the axial direction.
[0064] The structure of the contact member 51 is not
limited to the present embodiment. For example, a struc-
ture without the contact member 51 (in other words, the
metal holding fixture 40 and the contact member 51 are
integrally formed) may be made by extending the up-
stream-side end of the metal holding fixture 40 along the
axial direction.
[0065] The urging member 52 urges the contact mem-
ber 51 toward the downstream side (metal holding fixture
40 side).
[0066] The urging member 52 includes, for example,
a known compression spring.
[0067] The urging member 52 is arranged between the
contact member 51 and the adjusting nut 53 coaxially
with the sleeve shaft 10. Movement of the end of the
urging member 52 on the adjusting nut 53 side toward
the upstream side is regulated.
[0068] The urging member 52 thus urges the contact
member 51 toward the downstream side.
[0069] The adjusting nut 53 is used for adjusting the
urging force of the urging member 52.
[0070] The adjusting nut 53 is made of an annular
member having an internal thread 53a formed on its inner
circumferential surface.
[0071] The outer circumferential surface of the sleeve
shaft 10 has an external thread 10c formed on its up-
stream-side end above the urging member 52.
[0072] The sleeve shaft 10 is screwed into the adjust-
ing nut 53 on the upstream side of the urging member
52 using the external thread 10c and the internal thread
53a.
[0073] This structure enables the arrangement posi-
tion of the adjusting nut 53 to be minutely moved along
the axial direction.
[0074] Accordingly, the dimension of the gap between
the contact member 51 and the adjusting nut 53, that is,
the total length of the urging member 52, can be minutely
changed, thereby enabling fine adjustments of the urging
force of the urging member 52.
[0075] As described above, the sleeve 1 in the present
embodiment includes the sleeve shaft 10 and members
disposed on the sleeve shaft 10 in the order from the
downstream side to the upstream side in a coaxial man-
ner, such as the metal tip 20, the refractory tube 30, the
metal holding fixture 40, and the urging mechanism 50.
[0076] The metal tip 20 is fixed to the tip of the sleeve
shaft 10. The metal holding fixture 40 is disposed slidably
along the axial direction and constantly urged toward the
tip of the sleeve shaft 10 by the urging mechanism 50.
[0077] Hence, the refractory tube 30 is constantly
clamped between the metal tip 20 and the metal holding
fixture 40 by the urging force of the urging mechanism 50.

[0078] Accordingly, the arrangement posture of each
of the metal tip 20, the refractory tube 30, and the metal
holding fixture 40 is firmly held, and large runout relative
to the sleeve shaft that is drivingly rotated is hardly
caused.
[0079] Glass tubes or glass rods are continuously
shaped by drivingly rotating the sleeve 1 having the
above structure about the axis, letting the molten glass
G flow on the drivingly rotated sleeve 1 (more specifically,
on the refractory tube 30), wrapping the flowing molten
glass G around the outer circumferential surface of the
sleeve 1, and drawing the molten glass G while blowing
air from the tip of the sleeve 1 (more specifically, from a
depressed portion 21a of the metal tip 20 described later).

[Metal Tip 20]

[0080] Subsequently, the structure of the metal tip 20
will be described in detail referring to Fig. 2 and Fig. 4.
[0081] As described above, the metal tip 20 includes
the main body member 21 and the collar member 22 as
main components.
[0082] As shown in Fig. 2, the main body member 21
includes a truncated-cone-shaped member made of, for
example, a heat resisting steel such as Fe-Co-Ni alloys
and Fe-Cr-Ni alloys and is disposed at the tip of the sleeve
shaft 10 coaxially with the sleeve shaft 10 as described
above. The cross-sectional area of the main body mem-
ber 21 gradually becomes smaller in diameter toward the
downstream side.
[0083] The outer circumferential surface of the main
body member 21 is covered with, for example, a platinum
or platinum-alloy film having a thickness of 250 [mm] to
450 [mm].
[0084] At the downstream-side end of the main body
member 21, the depressed portion 21a having a circular
cross-sectional shape is formed in a coaxial manner.
[0085] On the upstream-side end surface (bottom sur-
face of the depressed portion 21a) of the depressed por-
tion 21a, a through-hole 21b is formed in a coaxial man-
ner.
[0086] The through-hole 21b is formed into a tapered
shape the cross-sectional shape of which gradually be-
comes larger in diameter toward the downstream side
(tip side of the sleeve shaft 10).
[0087] The collar member 22 includes an annular
member made of, for example, a heat resisting steel such
as Fe-Co-Ni alloys and Fe-Cr-Ni alloys and is disposed
at the tip of the sleeve shaft 10 coaxially with the sleeve
shaft 10 as described above.
[0088] The collar member 22 has a halved structure
divided into two parts in the radial direction, and one end
(upstream-side end) of the inner circumferential surface
of the collar member 22 has an annular projecting portion
22a formed in a coaxial manner.
[0089] An annular depressed portion 10b is formed on
the outer circumferential surface of the tip of the sleeve
shaft 10 in a coaxial manner.

7 8 



EP 3 333 134 A1

6

5

10

15

20

25

30

35

40

45

50

55

[0090] By fitting the projecting portion 22a of the collar
member 22 into the depressed portion 10b of the sleeve
shaft 10, movement of the collar member 22 along the
axial direction is regulated, and the collar member 22 is
fitted to the sleeve shaft 10.
[0091] An outer circumferential surface 22b of the col-
lar member 22 is formed into a tapered shape the cross-
sectional area of which gradually becomes larger in di-
ameter toward the downstream side (tip side of the sleeve
shaft 10) so as to conform to the tapered shape of the
through-hole 21b of the main body member 21.
[0092] The main body member 21 is held at the tip
(downstream-side end) of the sleeve shaft 10 with the
collar member 22 having the above structure disposed
therebetween.
[0093] Specifically, by fitting the through-hole 21b of
the main body member 21 with the outer circumferential
surface 22b of the collar member 22, movement of the
main body member 21 toward the downstream side along
the axial direction is regulated, and the main body mem-
ber 21 is held by the sleeve shaft 10.
[0094] In other words, the metal tip 20 is fixed to the
tip (downstream-side end) of the sleeve shaft 10.
[0095] As described above, since the metal tip 20 in
the present embodiment differs from a conventional met-
al tip 120 (see Fig. 4) into which the sleeve shaft 10 is
screwed, the load applied on the sleeve shaft 10 through
the metal tip 20 is uniform across all phases in the cir-
cumferential direction, and twisting of the tip of the sleeve
shaft 10 is suppressed.
[0096] Specifically, as shown in Fig. 4, an internal
thread 120a is formed in a coaxial manner in the conven-
tional metal tip 120. Also, an external thread 110a is
formed on the tip of a sleeve shaft 110.
[0097] The tip of the sleeve shaft 110 is screwed into
the metal tip 120 in a coaxial manner using the external
thread 110a and the internal thread 120a.
[0098] The number of crests of the external thread
110a of the sleeve shaft 110 screwed with the internal
thread 120a of the metal tip 120 may vary according to
the phase in the circumferential direction of the internal
thread 120a.
[0099] For example, regarding the internal thread 120a
of the metal tip 120 in Fig. 4, nine crests of the external
thread 110a are screwed with the upper end side of the
internal thread 120a, and eight crests of the external
thread 110a are screwed with the opposite lower end
side (position out of phase with the upper end side by
180°).
[0100] In other words, the number of engaged crests
of the external thread 110a is larger (the number of
screwed crests of the external thread 110a is larger by
one) on the upper end side of the internal thread 120a
than on the lower end side.
[0101] In the conventional sleeve 101 for glass tube
molding (hereinafter simply referred to as the "sleeve
101") having the above structure, when the molten glass
G (see Fig. 1) is drawn, the tensile load in the axial di-

rection applied on the tip of the sleeve shaft 110 through
the metal tip 120 is larger at the position where more
crests are engaged than at the position where fewer
crests are engaged, and the former tends to be constantly
stretched more tightly than the latter. Twisting of the tip
of the sleeve shaft 110 is easily caused by long term use
of the sleeve 101.
[0102] On the other hand, in the present embodiment,
the entire outer circumferential surface 22b of the collar
member 22 fixed to the tip of the sleeve shaft 10 is in
close contact with the inner circumferential surface of the
through-hole 21b of the main body member 21 as shown
in Fig. 2, and thus the tensile load in the axial direction
applied on the tip of the sleeve shaft 10 through the metal
tip 20 when the molten glass G is drawn is equally applied
on every arbitrary position.
[0103] Accordingly, the metal tip 20 in the present em-
bodiment suppresses twisting of the tip of the sleeve shaft
10 due to long term use of the sleeve 1.

[Assembling Procedure of Metal Tip 20]

[0104] Subsequently, an assembling procedure of the
metal tip 20 will be described referring to Fig. 3.
[0105] At first, the sleeve shaft 10 has already been
inserted into the refractory tube 30, the metal holding
fixture 40, and the urging mechanism 50 (see Fig. 1).
[0106] The coaxiality of the refractory tube 30, the met-
al holding fixture 40, and the urging mechanism 50 has
not been adjusted yet, and the arrangement position of
the refractory tube 30 is out of a predetermined position
to the upstream side.
[0107] Under this condition, the tip of the sleeve shaft
10 is inserted into the main body member 21 as shown
in Fig. 3(a).
[0108] At this time, the main body member 21 is tem-
porarily arranged at a position (position represented by
a metal tip 21A in Fig. 3(a)) coaxial with the sleeve shaft
10 via the through-hole 21b, the position being out of a
predetermined position to some degree to the upstream
side.
[0109] In other words, the main body member 21 is
arranged such that the through-hole 21b is located up-
stream (base side of the sleeve shaft 10) from the position
on the sleeve shaft 10 at which the collar member 22 is
to be fitted.
[0110] After the main body member 21 has once been
arranged, the collar member 22 is fitted to the tip of the
sleeve shaft 10 as shown in Fig. 3(b).
[0111] Specifically, since the collar member 22 has the
halved structure divided into two parts in the radial direc-
tion as described above, it is easy to fit the collar member
22 to the tip of the sleeve shaft 10 by clamping the tip
between the two parts of the collar member 22.
[0112] Accordingly, movement of the collar member
22 along the axial direction is regulated using the pro-
jecting portion 22a, and the collar member 22 is fixed to
the tip of the sleeve shaft 10 coaxially with the sleeve
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shaft 10 such that the outer circumferential surface 22b
has a tapered shape the cross-sectional area of which
gradually becomes smaller in diameter toward the up-
stream side.
[0113] After the collar member 22 has been fitted, the
main body member 21 is pushed toward the downstream
side (tip side of the sleeve shaft 10) along the axial di-
rection as shown in Fig. 3(c).
[0114] Specifically, by adjusting the position of the ad-
justing nut 53 (see Fig. 1) of the urging mechanism 50,
the main body member 21 is urged toward the down-
stream side along the axial direction by the urging force
of the urging mechanism 50 with the metal holding fixture
40 and the refractory tube 30 therebetween.
[0115] Accordingly, on the outer circumferential sur-
face 22b of the collar member 22, the main body member
21 is fitted using the through-hole 21b.
[0116] Hence, as shown in Fig. 3(d), movement of the
main body member 21 toward the downstream side along
the axial direction is regulated at the tip of the sleeve
shaft 10 with the collar member 22 therebetween, and
the main body member 21 is held by the sleeve shaft 10.
[0117] In other words, the metal tip 20 is assembled to
the tip of the sleeve shaft 10.

Industrial Applicability

[0118] The sleeve for glass tube molding and the meth-
od for assembling a sleeve for glass tube molding ac-
cording to the present invention can be used in a tech-
nique about a metal tip mounted on the downstream-side
tip of a refractory tube that guides, toward the down-
stream side, molten glass wrapped around its outer cir-
cumferential surface in, for example, the Danner process.

Reference Signs List

[0119]

1 sleeve (sleeve for glass tube molding)
10 sleeve shaft
20 metal tip
21 main body member
21b through-hole
22 collar member
22b outer circumferential surface
30 refractory tube

Claims

1. A sleeve for glass tube molding comprising:

a sleeve shaft;
a refractory tube into which the sleeve shaft is
inserted in a coaxial manner; and
a metal tip secured to a tip of the sleeve shaft
and configured to regulate movement of the re-

fractory tube in an axial direction and toward a
tip side, the metal tip comprising:

an annular collar member having a tapered
outer circumferential surface a cross-sec-
tional area of which increases in diameter
toward the tip side, and being coaxially fitted
to the tip of the sleeve shaft; and
a main body member having a tapered
through-hole a cross-sectional area of
which increases in diameter toward the tip
side so as to conform to the outer circum-
ferential surface of the collar member, and
being fitted to the collar member via the
through-hole.

2. The sleeve for glass tube molding according to claim
1,
wherein the collar member has a halved structure
divided into two parts in a radial direction.

3. A method for assembling a sleeve for glass tube
molding, the sleeve comprising:

a sleeve shaft; and
a metal tip secured to a tip of the sleeve shaft,
the metal tip comprising:

an annular collar member having a tapered
outer circumferential surface a cross-sec-
tional area of which increases in diameter
toward a tip side, and being coaxially fitted
to the tip of the sleeve shaft; and
a main body member having a tapered
through-hole a cross-sectional area of
which increases in diameter toward the tip
side so as to conform to the outer circum-
ferential surface of the collar member, and
being fitted to the collar member via the
through-hole, the method comprising:

inserting the sleeve shaft into the main body
member such that the main body member is out
of, to a base side, a position on the sleeve shaft
at which the collar member is to be fitted;
fitting the collar member to the tip of the sleeve
shaft; and
moving the main body member toward the tip
side to fit the main body member to the collar
member to assemble the metal tip to the tip of
the sleeve shaft.
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