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ABSTRACT

The invention relates to a vessel for metallurgical purposes intended for
transporting molten metals. The tank has a metal jacket provided with a heat-

5  proof lining. Twa lifting lugs are disposed on the outer side opposite one another,

sach of which is supported by a lug shield connected to the metal jacket. The lug
shield is disposed so as to limit movement in vertical and peripheral direction.
Means are fixed on the metal envelope for receiving the own weight of the |ug

shield and the vessel when the vessel is in a vertical or tilted position.
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VESSEL FOR METALLURGICAL PURPQOSES

Descriptian

Vessels for metallurgical purposes have been known since a long time
(DE-AS 11 66 8980, DE-PS 11 72 404, DE-AS 28 01 011). All designs have in
common that the vessel has a metal jacket provided with heat-proof lining. Two
opposing lifting iugs are disposed on the outside of the metal jackst, which are
supported on 4 reinforcement strip, a lug shield or a box construction, all of which
are in turn fixedly connected with the metal jacket. Typical!y, the metal jacket is
reinforced with two circumferential reinforcement rings which are spaced apart in
the axial direction, with the lug shield secured between the reinforcement rings.
The known constructions are not optimized for stress and have a particularly

unfavorable ratio of tare weight to filling weight.

An improved vessel for metaliurgical purposes is known from DE 197 06 056 C1.
It consists of a metal jacket provided with a heat-proof lining, is made of tubular
sections of pipe and has two peripheral spaced-apart reinforcement rings which
are integrated in the metal jacket. Two opposing lifting lugs are disposed on the

outside of the metal jacket and supported by a respective lug shield which is
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connected with the reinforcement ring by a weld seam. The

lug shield is disposed between the two reinforcement rings
so as to have a small radial separation from the metal

Jjacket.

Disadvantageously, the fixed connection between

the lug shield and the reinforcement rings employed 1n this
design generates high stress values as well as stress peaks
in the connecting region which can reduce the total load

capacity. Occasionally, additional stress reserves may not

be available, thereby creating the risk of plastic flow.

It 1s therefore an object of embodiments of the
invention to provide a vessel for metallurgilical purposes
with a capacity between 80 tons and 400 tons, 1n particular

a vessel with a circular cross-section, which has an

improved stress distribution for the total load capacity in

the region of the attachment of the lug shield, and which

has increased stress reserves for preventing plastic

deformation. Moreover, 1t 1s also desirable to improve the

ratio between the tare weight and filling weight.

—

According to an embodiment of the invention, there

F

is provided vessel for metallurgical purposes for

transporting molten metals, comprising: a metal jacket
having an outside surface and a heat-proof lining,

attachment means disposed 1n opposing relationship on the

outside surface of the metal jacket, two lug shields
supported by the attachment means so as to allow limited
movement between the lug shields and the metal jacket in an
axlal and peripheral direction of the metal jacket, and two
lifting lugs, each 1li1fting lug rigidly connected to a
respective one of the lug shields, wherein the attachment
means supports a weight of the lug shields and of the

vessel, when the vessel 1s in a vertical or tilted position.

Z
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According to another embodiment of the invention,

there i1s provided vessel for metallurgical purposes for

transporting molten metals, comprising: a metal jacket

comprised of individual sections of pipe and having a heat-

proof lining, the metal jacket having an outer surface and

further including two axially spaced-apart reinforcement
rings integrated with the metal jacket, attachment means
disposed in opposing relationship on at least one of the

P

outside surface of the metal jacket and the reinforcement

rings, two lug shields radially spaced-apart from the metal
jacket and supported by the attachment means so as to allow

limited movement between the lug shields and the metal

jacket in an axial and peripheral direction of the metal

jacket, and two lifting lugs, each lifting lug rigidly

connected to a respective one of the lug shields, whereiln

the attachment means supports a weight of the lug shields

h

and of the vessel, when the vessel 1s 1n a vertical or

tilted position.

g

According to a further embodiment of the

invention, there 1s provided vessel for metallurgical

purposes for transporting molten metals, comprising: a metal

p—

jacket comprised of individual sections of pipe and having a

heat-proof lining, the metal jacket having an outer surface

and further i1ncluding a reinforcement ring i1ntegrated with

the metal jacket, attachment means disposed 1n opposing

relationship on at least one of the outside surface of the

metal jacket and the reinforcement ring, two lug shields

radlally spaced-apart from the metal jacket and supported by

the attachment means, said lug shield materially connected

with the reinforcement ring, two lifting lugs, with each

lifting lug supported by a respective one of the lug
shields, and means that prevents a radial excursion of the

lug shields relative to the metal jacket while allowing

2a
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limited movement between the lug shields and the metal
jacket in an axial and peripheral direction of the metal
jacket, wherein the attachment means supports a weight of
the lug shields and of the vessel, when the vessel 1s 1n a
5 wvertical or tilted.position, and wherein a projection of a

respective lug shield 1s 1n contact with the means that

prevents the radial excursion.

The essence of the invention lies 1n the

arrangement of the lug shield which allows limited movement

10 1n the vertical and circumferential direction, whereiln

20



HENRY M FEIEREISEN LLC 2122432233 LE/A3/81 B4:32P P.OR4

10

15

20

CA 02361576 2001-08-10

means are affixed on the metal jacket and/or on the reinforcement rngs for
supporting the own weight of the lug shield and the vessel when the vessel is in a
vertical or tilted position. With this arrangement, the relatively cold lug shield
does not hinder the thermal expansion of the vessel. while forces can still be
transmitted via these means. For example, the means can be formed as a box
construction engcircling the lug shield and allowing limited movement of the lug
shield. It is immateriai if the box construction is rectangular, round or oval.
When the vessel is in its rest position, the lug shield, due to its own weight,
contacts the region of the box construction in the 6 o'clock position. When the

vessel Is lifted, the lug shield contacts the region of the box construction in the 12
o'clock position. For example, if the vessel is tilted by 90°, then the lug shield

contacts the region of the box construction in the 3 o'clock or 9 o'clock position.
Alternatively, the box construction can be replaced by clamp-like elements which
frame the marginal regions of the lug shield. A free lug shield is optimal for stress
management, because the vessel can unimpededly and freely expand in the
vertical and circumferential direction when heating up. A different more
advantageous arrangement of the lug shield may be selected depending on the
size and the cross-section of the vessel. The forces to be transmitted have to be
taken into account. In such design, only a marginal region of the lug shield
facing the respective reinforcement ring is materially connected with the
reinforcement ring. This design has the advantage that the material connection

can transmit large forces, while allowing unrestricted expansion in the vertical

direction, because the opposing marginal region can move freely. Depending on
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the design, the material connection can be strong enough so that means for

supporting the tare weight, in particular in a tilted position of the vessel, can be

eliminated. In other situations, a guide for guiding the freely moveable marginal

region can be provided.

The means can be ribs which are guided in slots or guide tangs, with the
marginal region of the lug shield guided in their respective gap, or clamps which
guide the lateral regions of the freely moveable marginal region of the lug shield.

The means can be integral parts of the reinforcement ring or can be connected

with the reinforcement ring through a weld seam.

The material connection between the lug shield and the reinforcement rnng is

preferably provided on the upper reinforcement ring. To make the seam as short
as possible, it is proposed to form this marginal region as a segment of the
reinforcement ring, with the segment being materially connected to the abutting

segments of the reinforcement ring by a transverse seam. The total length of the

transverse seam is shorter than the peripheral longitudinal seam.

To simplify the construction further, the lower reinforcement ring can be omitted.
In this modification, too, the marginal region of the lug shield can be guided or
entirely omitted. The guide means are formed in a similar manner as in the
aforedescribed construction of the vessel. A particular feature is 2z circumferential

ring which is materially connected with the marginal region of the two lug shields.
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To provide sufficient guidance between the ring and the metal jacket,

Additional features, advantages in details of the invention will be described in the

following description of embodiments illustrated in the drawing. It is shown in:

FIG. 1A a cross-section along the line A-A in FIG. 1B;

FIG. 1B a partial front view of a metallurgical vessel according to the

invention in the region of the lug shield;

FIG. 1C a cross-section along the line B-B in FIG. 1B:

FIGS. 2A-2C a second embodiment, otherwise identical to FIGS. 1A-C;

FIGS. 3A-3C a third embodiment, otherwise identical to FIGS. 1A-C;

FIG. 4A 3 cross-section along the line B-B in FIG. 4B;

FIG. 4B a fourth embodiment, otherwise identical to FIB. 18-

FIG. 4C a cross-section along the line A-A in FIG. 4B:
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a Ccross-section along the line C-C in FIG. 4B:

an enlarged view of a modification of the detail X:

a cross-section along the line A-A in FIG. 5B;

a fith embodiment, otherwise identical to FIG. 1B:

a cross-section along the line C-C in FIG. 5C;

a cross-section along the line B-B in FIG. 5C:

a cross-section along the line D-D in FIG. 5C:

a cross-section along the line A-A in FIG. 6B:

a sixth embodiment, otherwise identical to FIG. 1B:

a cross-section along the line B-B in FIG. 6B:

a madification of the embodiment of FIGS. 6A-C:

a cross-section along the line A-A in FIG. 8B:

P.207/
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FIG. 8B an eighth embediment, otherwise identical to FIG. 1B:

FIG. 9A a cross-section along the line A-A in FIG. 9B:

FIG. 9B a ninth embodiment, otherwise identical to FIG. 18:

FIG. 9C a cross-section along the line B-B in FIG. 9B.

FIGS. 1A - 1C is a plan view and a cross-sectional view of a first embodiment of
a metallurgical vessel according to the invention. In this embodiment, the metal
jacket provided with the fire-proof lining includes three sections of pipe 1, 2, 3,
with an upper reinforcement ring 4 and a lower reinforcement ring 5 disposed as
an integral part between the sections of pipe. Indicated by thin lines is the
material connection between the two reinforcement rings 4, 5 through peripheral
weld seams 6-9. According to the invention, the lug shield 10 is disposed
between the two reinforcement rings 4, 5 and can move freely in both the vertical
and circumferential direction. The own weight of the lug shield 10 including the
welded lug 11 is absorbed in the vertical position of the vessel by a rib 12
disposed on the lower reinforcement ring 5. This rib 12 engages with a recess 13
disposed in the lower marginal region of the lug shield 10, so that the lug
shield 10 and the vessel can be supported by the respective narrow side of the

rb 12, even when the vessel is tilted. A similar recess 14 is disposed in the upper

marginal region of the lug shield 10. A rib-like extension 15 of the upper
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reinforcement ring 4 engages with this recess 14. In this embodiment, the
extension 15 is an integral part of the reinforcement rnng 4. However, the

extension 15 could also be attached as a separate element to the reinforcement

rng, as illustrated in the lower region.

To provide the lower rib 12 with sufficient stiffness, the right and left side of the
rib is provided with arm-like extensions 16, 17.

For assembly, the metal jacket 1-3 with the two welded reinforcement nngs 4,5 is
fabricated first, whereafter the respective lug shield 10 Including the welded
lug 11 is pushed from below onto the rib-shaped extension 15 of the upper
reinforcement ring 4 and adjusted in this position. Subsequently, the lower rib 12

s inserted from below into the recess 13 and materially connected with the lower

reinforcement ring S.

This embodiment has the advantage that the lug shield 10 is moveable in the
vertical and circumferential direction, without hindering the thermal expansion of
the vessel. The guide aids in supporting the own weight of the lug shield 10
including the lug 11 and of the vessel when the vessel is in a vertical and tilted
position. It should also be mentioned that the lug shield 10 is spaced apart from
the metal jacket tube 2 by a gap 18. This arrangement prevents the metal jacket
tube 2, which is at a higher temperature, from directly contacting the cold lug

shield 10. According to thermodynamic theory, heat flow by radiation is
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proportional to the fourth power of the temperature difference, whereas heat flow

by conduction is directly proportional to the temperature difference.

FIGS. 2A-2C depict a second emboadiment, wherein identical parts are given
identical reference numerals. Unlike FIGS. 1A-1C, the lug shield 20 is materially
connected with the upper reinforcement rng 21 by a partial peripheral seam 22.
The upper reinforcement ring 21 has a conventionat downwardly extending nose-
shaped extension 23. The lower marginal region of the lug shield 20 which is
formed as a rib 24, can move freely and slidingly contacts the surface of the
lower reinforcement ring 5. Depending on the manner in which the upper
marginal region of the lug shield 20 is attached, a guide for the lug shield 20 can
be eliminated, as illustrated. This means that the forces which try to bend the lug
shield 20 away from the vessel, as well as the own weight of the lug shield and of
the vessel have to be absorbed by the upper weld seam 22 when the vessel is in

a tilted position.

Unlike the embodiment of FIGS. 1A-1C, this embodiment can advantageously
eliminate the complex fabrication steps for the two recesses. while large ladle
weights can be transmitted with the upper attachment. Disadvantageously, the
ability to freely expand in the circumferential direction is limited. However, the
ability to freely expand in the vertical direction remains entirely unchanged. To

prevent stress discontinuities and stress accumulation, the transitions 25, 26
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from the upper marginal region of the lug shield 20 to the center and lower region

are rounded.

FIGS. 3A-3C depict a third embodiment, combining elements of the embodiment
of FIGS. 1A-1C with elements of the embodiment of FIGS. 2A-2C. The upper
marginal region of the lug shield 30 is materially connected with the upper
reinforcement ring 21 by a weld seam 22. A guide element 19 in the form of a
circular disk engages with a recess 13 disposed in a lower marginal region of the
lug shield 30 as well as with a recess of the rib 12 that is attached to the lower
reinforcement ring 5. In this way, the lower guide can absorb the own weight of
the lug shield 30 as well as the weight of the vessel, when the vessel is in a

vertical and tilted position.

As illustrated in FIGS. 4A-4E, the own weight of the lug shield and the vessel can
also be absorbed in a different way. In this case, the lower marginal region of the
iug shield 40 is formed as a rib 28. The associated lower reinforcement ring 27
has an upwardly extending rib-like extension 29 which is an integral part of the
reinforcement ring 27. In this embodiment, the two rib-like regions 28, 29 are in
contact with one another, with two mutually aligned openings 31, 31', 32, 32°
extending through these regions 28, 29. The openings are preferably formed as
bore holes. Holding elements 33, 33', preferably bolts, can be inserted in the
openings 31, 31', 32, 32'. To allow an unimpeded movement of the large

shield 40 in the vertical direction, the openings 32, 32' disposed in the rib 28 of

10
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the lug shield 40 have a larger diameter 37. This can be easlly seen in the
sectional view 4e which shows a modification of the detail X. Unlike the cross-
sectional view 4a, the rib 29 does not form an integral part of the lower
reinforcement ring 27, but is materially connected with the reinforcement ring 27
by 2 weld seam 34. The inserted lug 33 which is intended to absorb the own
welight of the lug shield 40 and/or the vessel, is secured in the opening 31 of the
rb 29 by a peripheral seam 35. The opening 32 in the rib-like marginal region 28
of the Jug shield 40 has a larger diameter 37 than the diameter 36 of the boit.

In the embodiments depicted in FIGS. 2A-2C and 3A-3C, the upper marginal
region of the respective lug shield 20, 30 is connected to the nose-shaped
extension 23 of the peripheral upper reinforcement ring 21 by a seam 22.
Conversely, in the embodiment of FIG. 4A-4E, a separate partial segment 38 is
formed which is connected to the upper marginal region of the lug shield 40 by a
welad seam 39. The so-formed element is inserted in a corresponding gap

between the ends of the peripheral reinforcement ring 21 and connected with one
another by the transverse seams 41, 41'. The opposite region is formed in a
similar manner. In this embodiment, the guide is also formed as a separate
element and includes a partial segment of a reinforcement ring 27 and an
upwardly extending nb 29. This separate element is inserted with transverse
seams 42, 42' into a corresponding gap between segments of the peripheral

lower reinforcement ring 5, and materially connected thereto.

11
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In 2 similar manner, in the embodiment depicted in FIGS. 5A-5E, the lug
shield 50 and the upper region together form a single element. This element is
materially connected to the abutting partial segments of 2 peripheral
reinforcement ring 21 by transverse seams 41, 41'. This arrangement has the
advantage that instead of the long peripheral weld seam only two relatively short
transverse seams are required for attachment. The lug shield 50 is here guided
In a different manner. Clamps 43, 43' are disposed on the lower reinforcement
ring 5 which encircle the rib-shaped end region 28 of the lug shield 50. Cross-
sectional view 5e shows how the clamp 43 on the left side is connected to the
lower reinforcement ring 5 by weld seams 44, 44'. Both clamps 43, 43' have an
angled end region 435, 45' which is separated from the rib 28 by a gap 46, 46'.

FIGS. 6A-C show another embodiment. Unlike the embodiment of FIGS. 2A-C.
the section of pipe 2 does not have a lower reinforcement ring 5. A guide metal
sheet 47 which guides the lug shield 20, is attached to a vertical brace 48 of the
seclion of pipe 2 at the height of the rib 24. When the vessel thermally expands,
the rib 24 of the lug shield 20 slides alang the inside of the upper region of the

guide metal sheet 47.

FIGS. 7A-C show a modification of the embodiment of FIGS. 6A-C. In this
embodiment, the lower reinforcement ring 5 in the section of pipe 2 has also
been omitted. This embodiment does not have a guide metal sheet: instead. the
ends of the rib 24 of the lug shield 20 are encircled by two clamps 49, 49* which

are attached to the section of pipe 2. To guide the rib 24 of the lug shield 20

12
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along the clamps 49, 49', so-called lining plates 51. 51' are driven on two sides
into the gap between the outside of the rib 24 and the iInside of the

clamps 49, 49,

FIGS. 8A, 8B show an eighth embodiment, which is similar to the embodiment
depicted in FIGS. 6 and 7 in that the section of pipe 2 does not include a lower
reinforcement ring 5. Unlike the two embodiments mentioned above, the lug
shield 30 in this embodiment does not have a guide. The required stiffness is
achieved by providing the lower region 52 of the lug shield 20 with a circular
profile, as viewed from the top. In this embodiment, the upper marginal region of
the lug shield 60 is connected to the nose-shaped extension of the peripheral
upper reinforcement ring 21 by a seam 22. Like the embodiment illustrated in
FIGS. 5A-SE, the upper region of the lug shield 60 together with the associated
section of the upper reinforcement ring 21 can be formed as a single element.
The so-formed part is materially connected with short transverse seams to the
abutling partial segments of the peripheral reinforcement rnng 21. This
arrangement has the advantage that instead of the long circumferential weld
seam 22, only two relatively short transverse seams are required for attachment.

Another embodiment is shown in FIGS. SA-C. The particular feature of this
embodiment lies in the arrangement of a peripheral ring 53 to enhance the
stifftness. The ring 53 is attached with a peripheral seam 54 to the rib 24 of the

guide shield 20. Spacers 55 are arranged with a predetermined spacing along

the circumference and secured on the inside of the shield 20 and/or the ring 53.

13
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List of reference numerals

6-9
10

11

12

13, 14
15

16, 17
18

19

20

24

22

23

24
25,26
27

28

29

description

section of pipe

upper reinforcement ring
lower reinforcement ring
weld seam

lug shield

lug

rnb

recess

rib-shaped extension
arm-like extension

gap

guide element

lug shield

upper reinforcement ring
weld seam

nose-shaped extension
rb

transition

upper reinforcement ring
rb

rib-shaped extension

14
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30
31,31, 32, 32
33, 33
34

35

36

37

38

39

40

41, 41°
42, 42
43, 43"
44, 44"
45, 45’
46, 46"
47

48

49, 49’
50

51, 51°
52
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lug shield
opening

holding element
weld seam
peripheral seam
diameter
diameter

partial segment
weld seam

lug shield
transverse seam
transverse seam
clamp

weld seam

end region
gap
guide metal sheet

vertical brace

clamp

lug shield

lining plate

lower region lug shield

peripheral ring

15

B4 : Q2P

P.Q0l6
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54 peripheral seam
55 spacer
60 lug shield

10
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CLAIMS:

1. Vessel for metallurgical purposes for transporting

molten metals, comprising:

a metal jacket having an outside surface and a

heat-proof lining,

attachment means disposed in opposing relationship

on the outside surface of the metal jacket,

two lug shields supported by the attachment means
so as to allow limited movement between the lug shields and
the metal jacket in an axial and peripheral direction of the

metal jacket, and

two lifting lugs, each lifting lug rigidly

connected to a respective one of the lug shields,

whereiln the attachment means supports a weight of

P

the lug shields and of the vessel, when the vessel 1s 1in a

vertical or tilted position.

2. Vessel for metallurgical purposes for transporting

molten metals, comprising:

P

a metal jacket comprised of i1ndividual sections of

pipe and having a heat-proof lining, the metal jacket having

an outer surface and further including two axially spaced-

apart reinforcement rings integrated with the metal jacket,

attachment means disposed in opposing relationship

-

on at least one of the outside surface of the metal jacket

and the relnforcement rings,

two lug shields radially spaced-apart from the
metal jacket and supported by the attachment means so as to

allow limited movement between the lug shields and the metal

17
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P

jacket in an axial and peripheral direction of the metal

jacket, and

two lifting lugs, each lifting lug rigidly

connected to a respective one of the lug shields,

wherein the attachment means supports a weight of

the lug shields and of the vessel, when the vessel 1s 1n a

vertical or tilted position.

3. The vessel of claim 2, wherein the attachment

P
e

means are in the form of a box which encircles a respective

one of the lug shields, with the lug shields adapted for

limited movement within the box.

F
pr—

4. The vessel of claim 2, wherein each lug shield

comprises a projection and the attachment means are 1in the
form of clamps which encircle marginal regions of the

projection.

5. The vessel of claim 2, wherein each lug shield has

F

a plurality of marginal regions, and only a first marginal

region that faces a first of the two reinforcement rings 1s

connected with the first reinforcement ring.

P

6. The vessel of claim 5, wherein a second marginal

region opposite the first marglnal region 1s capable of

moving freely and guided in a vertical direction by guide

means disposed on the second reinforcement ring.

7. The vessel of claim 6, wherein the guide means

form an integral part of the second reinforcement ring.

8 . The vessel of claim 6, wherein the guide means are

formed separate from the second reinforcement ring and

connected to the second reinforcement ring by a weld seam.

18
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9. The vessel of claim 6, whereln the second

reinforcement ring is the lower of the two axially spaced

reinforcement rings.

10. The vessel of claim 6, wherein the second

5 reinforcement ring has an upwardly polnting, nose-shaped

projection which formfittingly engages in a recess disposed

on an underside of the first marginal region.

11. The vessel of claim 6, the second reinforcement

ring further comprising a bow-shaped peripheral guiding tang
10 attached to the second reinforcement ring in a region of a
corresponding lug shield, said guiding tang having a gap

that 1s open 1n an upward and downward direction, whereiln

the first marginal region 1s formed as a projection that

P

engages with the gap of the guiding tang.

P

15 12. The vessel of claim 4, wherein at least one clamp

is attached to the second relnforcement ring i1n a region of

a corresponding lug shield and engages with a marginal

region of the projection.

13. The vessel of claim 12, wherein the at least one

20 clamp, as viewed 1n cross-section, has a slot-like recess

that faces the marginal region of the projection.

14, The wvessel of claim 12, wherein the at least one

clamp, as vliewed 1n cross-section, 1s formed as an angular

member which makes sliding contact with a marginal region of
25 a corresponding lug shield only along an outer surface

reglion.

15. The vessel of claim 6, wherein the reinforcement

ring has an upwardly pointing, nose-shaped projection in the

region of a corresponding lug shield, wherein an outside

30 region of the first marginal region 1s also formed as a
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projection, which slidingly contacts an inner surface region

of the projection of the reinforcement ring.

16. The vessel of claim 15, wherein the projection of

the reinforcement ring and the projection of the first
marginal region each have at least one mutually aligned
opening, through which opening a holding element can be

inserted with play.

17. The vessel of claim 16, wherein the holding

element 1s secured 1n the opening of the projection of the

reinforcement ring with a weld seamn.

18. The vessel of claim 5, wherein the first marginal

region forms a segment of the reinforcement ring and wherein

abutting segments are connected by transverse seams.

19. The vessel of claim 18, wherein the first marginal

region 1s an 1integral segment of the reinforcement ring.

20. Vessel for metallurgical purposes for transporting

molten metals, comprising:

a metal jJacket comprised of individual sections of
pipe and having a heat-proof lining, the metal jacket having
an outer surface and further including a reinforcement ring

integrated with the metal jacket,

attachment means disposed in opposing relationship

on at least one of the outside surface of the metal jacket

and the reinforcement ring,

two lug shields radially spaced-apart from the

metal jacket and supported by the attachment means, said lug

shield materially connected with the reinforcement ring,

20
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F

means that prevents a radial excursion of the lug

shields relative to the metal jacket while allowing limited

movement between the lug shields and the metal jacket in an

g

axial and peripheral direction of the metal jacket,

wherein the attachment means supports a weight of
the lug shields and of the vessel, when the vessel 1s 1n a

vertical or tilted position, and

wherein a projection of a respective lug shield 1is
in contact with the means that prevents the radial

excursion.

P

21. The vessel of claim 20, further 1ncluding a

P

vertical brace disposed on a section of pipe, with the means

that prevents the radial excursion being a gulde metal sheet
that is attached to the vertical brace, wherein a free

inside face of the guide metal sheet slidingly contacts a

free outside face of the projection of the lug shield.

22 . The vessel of claim 20, wherein the means that
prevents the radial excursion 1s an angled clamp which 1s
secured on the metal jacket and encircles an end region of

the projection of the lug shield.

23. The vessel of claim 20, whereiln the means that
prevents the radial excursion 1s a ring which encircles the
metal jacket and 1s connected with the projection of the lug

shields.

24 . The vessel of claim 23, further comprising spacers

which bridge a gap between the metal jacket and the ring and

p—

are secured along a circumference of at least one of the lug

shields and the ring.

21
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25. The vessel of claim 20, wherein 1n a top view a
lower marginal region of the lug shields has the form of a

clrcular arc.

20. The vessel according to claim 1, wherein the
attachment means are in the form of a box which encircles a
lug shield, with the lug shield adapted for limited movement

wlithin the boXx.

27 . The vessel of claim 1, wherein the lug shield

comprises a projection and the attachment means are 1n the

ﬁ

form of clamps which encircle marginal regions of the

projection.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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