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(57) Plaque (91) non réversible, rectangulaire, qu
possede un ¢€paulement annulaire wurégulier (93)
empéchant de la retourner, en dessous de ladite plaque.
L’ ¢épaulement annulaire (93) possede une configuration
elliptique et un axe majeur dont la longueur est
superieure d’au moins sept milimetres a celle de 1’axe
mineur. Selon un autre aspect de la présente invention,
on utilise un dispositif (60) de changement de plaque
actionne par bascule qui se déplace entre deux positions
et peut étre actionn¢ uniquement lorsque la plaque (91)
a 1trodwuire presente la longueur approprice en vue
de son introduction dans le dispositif (60) de
changement de plaque.
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(57) A non-reversible plate (91) which 1s rectangular 1n
configuration and which has an uregular anti-reversal
collar (93) beneath the plate portion. The collar (93) 1s
elliptical 1n configuration and has a major axis at least
seven milimeters longer than the minor axis. Another
aspect of the mvention 1s the utilization of a toggle
actuated plate changing device (60) which swings 1n
and out of position and can only be actuated when the
plate (91) intended for insertion presents the proper
length for insertion to the plate changing device (60).
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Field of the Invention

The present invention relates to a mechanism, method and apparatus
for changing tubes utilized to shroud molten metal such as steel
when released from a vessel by a stopper rod or similar type flow

control apparatus.

Summary of the Prior Art:

Prior art type plate changers or devices that convey plates

therethrough sequentially are well known in the art. They are
exemplified by United States Patent Nos. 3,352,465;
3,480,186; 3,604,603; 3,613,965; 3,618,834;
3,684,267; 3,685,705; 3,685,707; 3,727,805;
3,578,062; 3,730,401 ; 3,743,007; 3,749,387;
3,906,022; 4,091,861; 4,415,103; 4,545,512;
4,669,528; 4,887,748; 4,951,851; and 5,011,050.

such plates for the sequential plate changer devices have been
typically square or rectangular. In such devices the length is
always the dimension along the axis parallel to the axis of the
plate change.

The width is the other axis and may be the same as the length or
may not be. Where the plate is square there is always the
possibility of reversal which is undesirable. Where the plate 1is
rectangular, there is still the possibility of reversal where the
length and width dimensions do not vary sufficiently. Avoiding
reversal has been the subject of attempted resolution by others,
and appears in the patent literature.

csummary of the Invention: The present invention involves the use

of a non-reversible plate having a depending tube structure with a
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discharge opening at the bottom in which the plate at the upper
portion 1s rectangular in perimetral configuration, and which has
a reduced irregular anti-reversal collar beneath the plate portion.

Desirably the width of the plate portion exceeds the length of the
plate portion by at least seven millimeters. Desirably the collar
1s elliptical in configuration and has a major axis at least seven
millimeters longer than the minor axis. The major .or longer axis
1s parallel with the length dimension. Another aspect of the
invention is the utilization of a toggle actuated plate changing
device which swings in and out of position and can only be actuated
when the plate and depending tube intended for insertion present
the length for insertion into the wvalve structure. A suitable
microswitch or related device is provided to permit actuation of
the change actuator, but only when the plate is properly oriented
for insertion. The method of the present invention includes the
steps of pre-orienting and proportioning a tube or shroud having a
plate at the upper portion for insertion into a plate changer
assembly.

In view of the foregoing it is a principal object of the present
invention to provide a plate change apparatus or device non-
reversible plates and method to be used in conjunction with a flow
controlling apparatus to allow loading access for the plates in
only one direction.

A further object of the present invention is to provide a positive
lockup for the actuator movement to the end that the non-reversible

plates cannot be loaded improperly, cannot be moved into the loaded
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working position improperly, and the change actuator remains locked
in the change position upon failure in the swing circuit.

Brief Description of the Drawings:

Further objects and advantages of the present invention will become
apparent as the following description proceeds, taken in
conjunction with the accompanying drawings, in which:

FIG. 1 1s a sectional view of the illustrative non-reversible plate
and changer taken along a vertical plane;

FIG. 2 1s a plan view section taken along a horizontal plane of the
non-reversible plate and changer of FIG. 1 essentially along
section line 2-2 of FIG. 1;

FIG. 3 1s a view similar to that of FIG. 2 showing the change
mechanism swung out of position to permit inserting a ready plate
for loading into the working position taken along section line 3-
3 of FIG. 1;

FIG. 4 is a plan view taken along a horizontal plane the same as
FIGS. 2 and 3 showing the incoming or ready plate loaded
incorrectly and the plate change actuator unable to be locked into
the plate change position essentially as taken along section line
4-4 of FIG. 1;

FIG. 5 1s a further view comparable to FIGS. 3 and 4 showing the
plate change actuator in the loading position and the ready plate
reversed unable to be loaded:

FIG. 6 is a plan view of the plate of Figures 1 to 5 inclusive:
FIG. 7 1s a vertical section of the plate and depending tube taken

along section line 7-7 of FIG. 6;
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FIG. 8 1s a section taken along line 8-8 of FIG. 6, but showing a
drain;

FIG. 9 is a section taken along section line 9-9 of FIG. 6 but
showing a blank;

FIG. 10 1s a plan view of the metal encasement for an alternative
embodiment tube plate or tube;

FIG. 11 1s a transverse sectional view of the tube plate taken
along section line 11-11 of FIG. 10 but showing the refractory in
place.

Description of a Preferred Embodiment: Turning now to FIG. 1,
there 1t will be seen that the plate changer assembly 10 is secured
beneath a vessel wall 11 and penetrates the vessel lining 12. A
stopper rod 14 1s employed to control the teeming of the molten
metal, usually steel. The assembly is secured by means of mounting
plate 15 to the vessel wall 11, and nozzle plate 16 is inserted to
become the communicating orifice between the stopper rod 14 and the
pouring tube 20. The tube 20 is provided with a tube plate 21 at
1ts upper portion, and which is surrounded by a metal jacket 92.
Similarly, a clamp ring 30 in the form of a tapered metal ring is
provided at the lower portion of the nozzle plate 16. The stopper
rod seat 24 is the upper end of the nozzle plate 16.

The main frame 25 includes a plurality of rockers 26 which engage
the underneath portion of the tube plate 21. The rockers include
a rocker pivot 28, and a rocker spring 29 all positioned and
proportioned to urge the tube plate 21 into contact with the nozzle
plate 16. A clamp ring 30 is provided to secure the nozzle plate

16 through a clamp ring taper 31 and plate taper 32 into its fixed
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or stationary position against the mounting plate 15. A clamp ring
gulide 36 secures the unit together.

Also to be noted is the rocker spring cooling manifold 45 which
communicates with air to cool the rocker springs 29. A clamp ring
ear 46, as shown in FIG. 2 , cooperates with the clamp ring key 48
to secure the nozzle plate 16 in position with mounting bolts 50
securing the main frame 25 to the mounting plate 15.

The plate change actuator 1is best understood by back and forth
reference to FIGS. 1 and 2. It will be seen that the actuator
mounting arm 61 operates about an actuator arm pivot 62 which is
mounted in the upper portion of the main frame 25. A 1link
connection 71 couples the anchor link 72, the drag link 73, and
provides the connection to the swing cylinder 70. The actuator 60
1s secured to the end of the actuator mounting arm 61 and actuates
the pusher 63. The anchor link 72 is anchored by anchor link pivot
74 which, 1in turn, is bolted to the frame 25 and provides the
anchor point that causes the swinging when the swing cylinder 70
(see FIG. 2) 1is retracted. A stop mount 81 1s formed as an
integral part of the upper portion of the main frame 25. The stop
mount carries stop screw 82 which is engaged by anchor link 72 in
the locked position. Importantly a micro switch 80 or a comparable
device 1is provided with a micro switch arm 83. The micro switch
arm 83 1s engaged by the anchor link 72 as it passes over center,
thereby closing the internal switch and forming a permissive

circuit for the plate change actuator 60.

More specifically as shown in FIG. 2, the plate change actuator 60

1s shown in the locked position. There it will be seen that the



10

15

20

25

CA 02095357 1999-01-26

anchor 1link 72 1is against the stop screw 82, which provides
alignment adjustment for the plate change actuator 60. As shown,
the microswitch arm 83 has been activated by the anchor link 72 and
the microswitch internal switch is in the closed position allowing
the plate change actuation circuity to be in a permissive mode for
plate change. The ready plate 91 is in the proper orientation
adjacent the working plate 90 and the anti-reversal enlargement 93
does not interfere with the loading rails 27. The loading rails 27
are so spaced and proportioned so that they will pass the short
axis dimension. The loading rails 27 are proportioned with regard
to the anti-reversal enlargement 93, particularly as shown in FIGS.
6-9 which anti-reversal enlargement can be employed irrespective ot
whether the plate is square or rectangular. It is further employed
as a backup in the event the plates are rectangular since, when the
difference between length and width is less than seven millimeters,
reversal could still result.

FIG. 3 shown the swing cylinder 70 1in the retracted position
causing the anchor link 72 to pivot about anchor link pivot 74 and
consequently pulling drag link 73 and actuator mounting arm 61 to
rotate at positions which moves the plate change actuator 60 i1nto
a loading position which allows access for loading ready plate 91
into the plate changer.

Turning now to FIG. 4, a fturther view shows the ready plate 91
loaded 1incorrectly into the changer apparatus 10. The width 1is
greater than the length which causes 1nterference between the
pusher 63 and the ready plate 91 when the plate change actuator 60

1s attempted to be locked into the plate change position, thereby
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stalling swing cylinder 70 and preventing the pivot link 72 from
actuating the microswitch arm 83. In this configuration the
actuator circuit cannot be energized and hence the changing of an
incorrectly loaded plate into the working position 1s precluded.
A differential of 10 millimeters of the width greater than the
length 1s sufficient to prevent lock-up of the linkage, thereby,
preventing the permissive signal to allow the insertion ot the
incorrectly loaded plate into the working position. On the other
hand, 1f the differential 1is 1less than ten millimeters, the
enlarged anti-reversal section shown i1in FIG. 3 as a depending
elliptical collar 93 covers that situation. More particularly,
FIG. 5 1s a sectional plan view showing the plate change actuator
50 in a loading position to allow loading of the ready plate 91
which 1s shown reversed. Here 1t can be seen that the anti-
reversal enlargement 93 interferes with the loading rails 27 which

prevents reversed loading of the ready plate 91.

In FIG. 6 1t will Dbe seen that the enlargement 93 forms an
elliptical collar around the otherwise circular cross-section of
the boss 94 that surrounds the upper section of depending tube 20.
FIG. 7 shows a section across the width of the tube plate 21
showing the small dimension lower boss 94 beneath the metal
encasement 92 ot the upper portion of the tube plate 21.

FIG. 8 discloses a cross-section across the length of the plate
with the plate being applied as a drain plate, and having a metal
encasement 92 and anti-reversal enlargement 93. Finally, FIG. 9 is

a section across the length of the plate showing the plate used as
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a blank or imperforate plate, again showing the metal encasement 92
and the anti-reversal enlargement 93.

An alternative embodiment tube plate 21; is shown in FIGS. 10 and
11. There 1t will be seen that the metal frame 92’ as shown in
FIG. 10 contains a modified anti-reversal enlargement 93’, which
enlargement 1s 1in the form of a boss as distinguished from a
collar. In the cross-sectional embodiment shown in FIG. 11, it
will be seen that the refractory is shown in place, and the
extensions 92’ engaging the refractory.

The method of the present invention contemplates the use of a plate
changer 1in which the changer has 1loading rails, and then
proportioning the plate and 1its depending tube with an enlarged
encasement member beneath the plate. Additionally, 1in certain
adaptations, the length/width relationship between the loading axis
and the axis perpendicular thereto exceeds seven millimeters, the
rectangular shape in conjunction with the gquide rails as well as
the rocker arms will preclude the insertion of an improperly
oriented plate.

Existing plate changers such as the one disclosed in United States
Patent No. 4,669,528 utilize auxiliary appendages welded to the
bottom of the plate encasement to provide anti-reversing
capability. The anti-reversal enlargement 93 as disclosed here
becomes an 1integral part of the plate and performs the function of
keying against non-reversibility without additional «cost or
operations 1involved in securing separate anti-reversal devices as

a retrofit or separate part of the new product.
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It will be understood that wvarious changes 1in the detalls,
materials and arrangements of parts which have been hereiln
described and illustrated in order to explain the nature of the
invention, may be made by those skilled in the art within the

principle and scope of the invention as expressed in the appended

claims.
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The embodiments of the invention 1in which an exclusive
property or privileges 1is claimed are defined as follows:
1. A plate changer having a plate change actuator, said plate
change actuator being employed in conjunction with plates which are
sequentially conveyed through the plate changer from a ready
position to a loaded working position, each plate having a selected
length and width, said plates requiring specific orientation to be
inserted into the plate changer along an axis of insertion parallel
with the 1length of the plate, said plate change actuator
comprising,
an actuator mounting arm,
an actuator mounting arm pivot,
a pusher secured to said actuating arm,
a link connection comprising an anchor link, drag link, and
link pivot,

sald links being oriented and proportioned to mechanically lock the
plate change actuator by means of a toggle action when the
plate 1s in the ready position and properly oriented with 1ts
length parallel to the axis of insertion.

2. In the plate changer of claim 1,
an hydraulic c¢ylinder secured to the plate change actuator through
the link connection and drag link.

3. In the plate changer of claim 1,

a pneumatic cylinder secured to the plate change actuator.

4. In the plate changer of claim 1,

a solenoid secured to the plate change actuator.

10
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5. A plate for use with a plate changer for mounting to a vessel
having a means for controlling the flow of molten metal from the
vessel and 1in which a least two plates are in compressive face-to-
face relationship, and having a stationary plate communicating to
sald means for controlling the flow of molten metal, means to
sequentially convey a plate through the plate changer along an axis
of i1nsertion, said plate changer having means for moving a pusher
in the loading area to load plates into the plate changer,

said plate having an upstream face portion,

said plate having a downstream portion of reduced dimensions

to accommodate loading apparatus and pressure sealing

apparatus, lateral edges between the upstream and downstream

portions of the plate, said upstream face portion having a
substantially rectangular plan view, the length of said face being
parallel to the axis of insertion and the width being perpendicular
to the length, said face portion having a width greater than length

by at least seven millimetres.

6. In the plate of claim 5, a metal encasement for the downstream

portion of reduced dimensions.

7. In the plate of claim 5, said plate having a depending pour

tube.

8. In the plate of claim 5, said plate and a depending pour tube

being a unitized refractory body.

3. In the plate of claim 7, said depending pour tube being

submersible.

10. In the plate of claim 5, means for securing a depending pour

tube thereto.

11
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11. A plate for use 1in a plate changer in which said plate is
loaded 1nto compressive face-to-face relationship with a stationary
plate, and in which like plates are sequentially conveyed through
the plate changer, said plate changer being positioned for use in
conjunction with a flow control apparatus on a vessel, said plate

changer utilizing a mechanism to move a pusher for positioning on

the mechanism to change said plates guided by rails along a change
axis ot the plate comprising an upstream face portion, a downstream
plate portion of reduced size, lateral edges between said upstream
and downstream portions, saild downstream portions being enlarged
along the axis parallel to the plate change axis sufficiently to
prevent reversal when moving on the rails being spaced to receive

the downstream portion only when the plate is properly oriented.

12. In the plate of claim 11, a metal encasement for said plate
edges.

13. In the plate of claim 11, means for securing a pour tube
thereto.

14. 1In the plate of claim 11, said plate having a depending pour
tube and derived from a unitized refractory body.

15. In the plate of claim 11, wherein said downstream portion is
oval in configuration.

16. In the plate of claim 11, wherein said downstream portion is
elliptical in configuration.

17. In the plate of claim 11, wherein said downstream portion is

substantially rectangular in configuration.

12
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18. The method for preventing a sequential sliding plate reversal
in a plate changer having a flow control mechanism positioned
upstream from the plate changer involving the steps of:

forming the shape of a plate to have an upstream and
downstream portion with one major dimension of its downstream
portion at least seven millimetres greater than the other,

forming the shape of the plate changer to have a receiving
opening complementary with that of the lesser dimension only
whereby upon reversal of the plate to present the greater dimension
the plate cannot be positioned interiorly of the plate changer.
19. In the method of claim 18, forming the upstream and downstream
portions to have an asymmetrical profile, forming the apparatus to
have a receiving opening to receive a properly oriented
asymmetrical profile.
20. The method for preventing a plate reversal in a plate changer
downstream of a flow control mechanism comprising the steps of:

shaping the plate to have an asymmetrical profile,

shaping the plate changer to have a receiving opening for the
asymmetrical profile and so disposed as to receive only a properly
oriented plate.
21. In the plate of claim 5, a metal encasement for the lateral
edges of said plate.
22. A tube plate for use in a plate changer in which said tube
plate is loaded into compressive face-to-face relationship with a
stationary plate, and in which tube plates are sequentially
conveyed through the plate changer, said plate changer being

positioned for use in conjunction with a flow control apparatus on

13
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a vessel, said plate changer utilizing a mechanism to move a pusher
for position on the mechanism to change said tube plates guided by
separated rails along a change axis comprising,

an upstream face portion of the tube plate,

an anti-reversal enlargement collar downstream of the upstream
face portion of the tube plate,

said collar being asymmetrical and larger than the separation
between the rails along an axis perpendicular to the change axis,

whereby the tube plate can be loaded for insertion only in the
direction of the axis of change.
23. In the tube plate of claim 22, a metal encasement for the
edges of the upstream face portion and downstream enlargement
collar.
24. In the tube plate of claim 22, means for securing a pour tube
thereto.
25. 1In the tube plate of claim 22, said tube plate including a
depending pour tube and derived from a unitized refractory body.
26. In the tube plate of claim 22, wherein said downstream portion
is oval in configuration.

27. In the tube plate of claim 22, wherein said downstream portion

1s elliptical in configuration.
28. In the tube plate of claim 22, wherein said downstream portion

1s substantially rectangular in configuration.

14
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