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ABSTRACT OF THE DISCLOSURE

A form changing device for castings in a continuous
casting operation is formed of a rigid frame for suport-
ing form changing rolls. In a preferred embodiment, the
frame has an inverted T-shaped configuration with its up-
right web having an opening for the passage of the cast-
ing from a pair of vertically arranged rolls supported on
one side of the web to a pair of horizontally arranged rolls
on the other side. Support arms are articulated to and
extend outwardly from the web and each form changing
roll is supported by a pair of spaced support arms. Ad-
justable means are secured to the outer ends of the sup-
port arms for varying the spacing between cooperating
rolls. Cross members are provided between the adjusting
means to supply additional rigidity to the device. One of
the cross members may be a shaft provided with cams
for affording a fine adjustment of the spacing between
cooperating form changing rolls. A bearing means in-
cluding an adjustably movable member, such as a piston
cylinder and arm, permits the pivotal movement of the
combination of the support arms, adjusting members, and
cross members relative to the web of the frame. An ad-
justable holddown device is provided on the web of the
frame for properly positioning the casting in its passage
between the horizontal and vertical rolls.

SUMMARY OF THE INVENTION

The present invention is directed to a form changing
device for castings in a continuous casting operation and,
more particularly, it is concerned with a form chang-
ing device containing a rigid frame construction for sup-
porting adjustably positionable vertical and horizontal
pairs of form changing rolls.

In a continuous casting operation, the exterior of the
casting is worked immediately after it emerges from the
casting press, this is done not only for metallurgical
reasons, but also for other processing which must be per-
formed on the casting. In particular, at this part of the
operation, a change in the cross sectional form of the
casting takes place in the range of the lowest point of
the liquid pool within the casting and results in a stretch-
ing of the casting.

In continuous casting operations, when the rolling is
performed with the casting still in a somewhat molten
condition, a relatively low speed of travel of the casting
is important. It is not possible to utilize the same devices
in continuous casting operations as are used in conven-
tional rolling mills. In rolling mill operations, high speeds
are imparted to the material being formed and the energy
of the quickly moving material is employed to advantage
in providing it with the desired form. Compared to con-
tinuous casting operations, the forming at high speed in
rolling mills provides a much simpler process.

In continuous casting, however, the situation is con-
siderably more difficult because the rate of speed of the
casting or strand is only a few meters per minute, and
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further, consideration must be given to the vraied di-
mensions of the casting. For example, the greater the
cross section of the continuous casting, the greater will
be both its heat content and the length of its liquid
pool at the point at which the casting is to be roll formed.
Consequently, in continuous casting operations special
demands are made on the form changing device in adapt-
ing to the varying dimensions of the casting as it travels
at relativeiy low rates of speed, and further consideration
must be given to the type of steel used in the casting,

Accordingly, the primary object of the present invention
is to afford a form changing device which is rigidly yet
adjustably supported for adapting to the various changes
in the dimensions of the castings.

Another object of the invention is to provide form
changing rolls which are easily replaceable.

A further object of the invention is to utilize alternat-
ing horizontal and veritcal pairs of rolls for forming the
castings.

Still, another object of the invention is to afford ad-
justing means for the rolls for adapting to the various
temperature difference which exists within the continuous
casting as compared to the temperature conditions at the
shell or outer surface of the casting.

Moreover, another object of the invention is to provide
an adjusting device for the rolls which affords both a
coarse and a fine adjustment of the spacing between the
rolls.

Yet, another object of the invention is to provide means
for rigidly supporting the form changing rolls yet per-
mitting adjustable movement of the rolls relative to the
frame.

-A further object of the invention is to provide a com-
pact arrangement of the rolls and their supporting mem-
bers whereby a multiple number of the form changing
devices can be positioned within a relatively small space.

Therefore, the present invention is directed to a form
changing device incorporating a frame or support mem-
ber on which the deforming rolls can be easily replaced
and in which the frame is rigid and resistant to bending
forces. A structural member having an inverted T-shaped
cross section with a passage through its upright web for
the casting is considered particularly adaptable for posi-
tioning and supporting the deforming rolls on opposite
sides of its web. During continuous casting operations,
because of the high deforming forces which are exerted
against the casting as it travels at a low rate of speed, the
construction of the frame is especially suitable for ad-
justing to the changing cross sections of the castings.

In a preferred form of the invention, a pair of ver-
tically arranged deforming rolls are positioned on one
side of the upright web portion of the frame while a hori-
zontally arranged pair of deforming rolls are positioned
on the opposite side of the web. The pairs of rolls are
aligned with one another for passing a casting therebe-
tween through the opening in the web. The construction
of the device permits the rolls to be held securely in place
and at the same time to be adjustable as required due to
the varying cross sectional dimensjons of the castings.

Another important feature of the invention is the man-
ner in which the vertically and horizontally arranged rolls
are movably, yet rigidly, positioned on the frame. Sup-
port arms are articulated or pivotally secured to the
frame at one end and are attached to adjusting members,
for example, at their other ends. The support arms are
constructed to afford easy removal and replacement of the
deforming rolls. Further, the time required for making a
changeover of the rolls is reduced, and because of the
interchaneability of the horizontally and vertically ar-
ranged rolls, a relatively small stock pile of rolls is re-
quired for form changing operations. Moreover, in the de-
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forming operation, since the forces applied by the rolls
are directed perpendicularly to one another on opposite
sides of the web of the frame a simple construction of the
frame is afforded. Additionally, because of its simple and
compact construction, the frame is accessible from all sides
and it is possible to arrange a number of similar devices
in side-by-side relationship for use in multiple continuous
casting operations.

In the present invention both a coarse and a fine adjust-
ment is provided for the cooperating rolls. When opera-
tion of the form changing device is commenced, the coarse
adjustment can be effected and any fine or precise adjust-
ments can be made during operation to offset any of the
changes in the dimensions of the casting as it travels
throughout the device.

Another important feature of the invention is the pro-
vision of cross members extending in the direction of the
axes of the rolls and interconnecting the ends of the
support arms secured to the adjusting members. These
cross members afford additional rigidity for the form
changing device. Accordingly, with the support arms se-
curely held in two directions by the adjusting members
and the cross members there is no need of a special con-
struction for the arms, and a greater rigidity is provided
for the roll support arrangement.

With the provision of the cross members extending be-
tween the support arms and the adjusting members, the
use of cams or similar devices in combination with the
cross members furnishes a fine adjustment for the posi-
tioning of the rolls. During the form changing operation
it often happens that a small bearing force is required,
depending on the degree of deformation to be imparted,
therefore, the main members of the adjusting arrange-
ment for the rolls serve more as supports for the passage
of the continuous casting and for absorbing the deforma-
tion forces. As compared to the adjustment afforded by
the main adjusting members, though a smaller range of
adjustment is provided by the cams, a greater degree of
accuracy is available.

In the passage of the casting from one pair of rolls to
the other, the proper alignment of the pairs of rolls can
be achieved by an adjustable lifting member which sup-
ports the roll support arrangement. For example, a lifting
device can be provided under the cross member of the
support arrangement for the horizontally arranged rolls
for properly positioning the rolls relative to the other
pair. In this arrangement, it is a prerequisite that the di-
rection of movement of the continuous casting takes place
first through the horizontally arranged rolls and then
through the vertically arranged pair.

‘While the construction of the frame and of the support
arrangement for the rolls provides sufficient rigidity for
the continuous passage of the casting between the two
pairs of deforming rolls, the casting may be deflected in
either the vertical or the horizontal direction during pas-
sage between the pairs of rolls. To prevent this possibility,
a holddown roll is mounted on the frame member inter-
mediate the horizontally and vertically arranged rolls.
The holddown roll is adjustably actuated by a member,
such as a hydraulically adjustable device, for properly
positioning and applying force to the casting as it passes
between the two pairs of rolls. In the inverted T-shaped
frame, the holddown roll is located at the point where the
casting passes through the frame and, thereby, provides
additional rigidity for the form changing device.

Another valuable feature of the invention is the inter-
changeability of the horizontal and vertical rolls with their
support arms and adjusting members. By means of cranes
or similar lifting devices, repair work can be quickly car-
ried on the form changing device without any appreciable
loss of time. The exchangeability of the rolls and their
adapting to different dimensions of the casting.

In the present invention, the adjusting members for the
horizontally and vertically arranged rolls can be arranged
to be actunated only in mutual dependence. In such an ar-
rangement, if the horizontally arranged rolls are moved

10

15

20

30

40

50

60

70

apart then the vertically arranged rolls are also rearranged
in a similar fashion. In positioning the horizontally and
vertically arranged rolls, each pair is aligned with the
center of the continuous casting by an adjusting cylinder
or similar arrangement.

Due to the support arrangement, provided for the rolls
by means of the support arms, the adjusting members and
the cross members, in addition to affording mobility of
adjustment, correction of any dislocation in the axial
shifting of the roll can be accomplished.

As a result, the present invention provides not only
for the metallurgical prohlems experienced in forming
a casting but also takes care of various other problems
experienced during the continuous casting operation.

The various features of novelty which characterize the
invention are pointed out with particularity in the claims
annexed to and forming a part of this specification. For a
better understanding of the invention, its operating ad-
vantages and specific objects attained by its use, reference
should be had to the accompanying drawings and descrip-
tive matter in which there is illustrated and described 2
preferred embodiment of the invention,

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows a side view of a form changing device
for a continuous casting operation embodying the present
invention; :

FIG. 2 is a plan view of the device shown in FIG. 1;

FIG. 3 is an end view of the device shown in FIG. 1
taken in the direction of the arrow III; and

FIG. 4 is an end view of the device shown in FIG. 1
taken in the direction of the arrow IV.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In the drawings, a form changing device A is shown
for a continuous casting operatien. The device A is formed
by an inverted T-shaped frame 1 having a base 1a and a
web 15 extending upwardly from the base section. On one
side of the web 15 is a pair of vertically arranged deform-
ing rolls 2 and on the opposite side is a pair of horizontal-
ly arranged deforming rolls 3. Each of the rolls 2, 3 is posi-
tioned at its opposite ends within covered bearings 4, 5.
The bearings 4, 5 are part of the support arm 6 which, at
their ends adjacent the web 15, are pin-connected or ar-
ticulated to bearing blocks 8 integrally attached to the
web. The support arms 6 extend outwardly from the web
and are secured at their outer ends to piston cylinder
drive mechanisms 9. Each of the rolls extends between a
pair of support arms 6 and the piston mechanisms 9 are
disposed perpendicularly to the axes of the rolls they
support and they extend between the outer ends of two
support arms providing bearing for different rolls. Though
not shown in the drawings, the piston mechanism 9 may
be interconnected by control means and may be actuated
in mutual relationship. An opening 11 is provided through
the web 1b of the frame for the passage of the casting
between the oppositely disposed pairs of rolls 2, 3.

The support arms may be easily removed from the frame
by removing the pins 12 or the safety wedges 13 or a
similar attaching means 14 which secures the ends 7 of
the support arms 6 to the bearing blocks 8.

In addition to the adjustment for the rolls provided by
the piston cylinder drive mechanisms 9, a further fine
adjustment is accomplished by means of cams 15 located
on cross shafts 16 extending between the movable ends
of the piston drive mechanism 9. For each pair of rolls,
the cross shaft 16 extends in spaced parallel relationship
with the axis of the roll disposed between the support
arms attached to the movable ends of the piston drive
mechanism 9, The cams 15 are positioned on the cross
shafts 16 and interengage the ends of the support arms 6
and the end bearing sections 17 of the piston drive mech-
anisms 9. Accordingly, when the cross shaft 16 is ro-
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tated, the position of the cams relative to the support
arms is changed and a fine adjustment of the rolls sup-
ported by the support arms is achieved. In order to turn
or rotate the cross shaft 16, a lever is secured to one end
of the shaft and to a drive rod 19 extending from the
housing 20 of a piston drive mechanism 21. As can be
seen in FIG. 1, the piston drive mechanism 21 is pin con-
nected to the bracket 22 formed on the support arm 6 for
the vertically arranged rolls 2. A similar bracket 23 is
illustrated in FIG. 2 and is provided on the outer side of
the support arm 6 for the horizontally arranged pair of
rolls.

At the opposite ends of the piston drive mechanisms for
the cross shaft 16 a cross beam 24 extends between the
support arms 6 and is in parallel relationship with the
axes of the rolls. The cross shaft 16, and the piston drive
mechanisms 9, in combination with the support arms 6
and the web 1b provide a support structure which is
capable of withstanding all of the forces which might be
developed in the course of deforming a casting as it pass-
es through the forming changing device A. As can be seen
in FIG. 4, this overall frame construction is adjustably
positionable for the horizontally arranged pair of rolls
3 by means of a piston drive 25. The piston drive 25 as
shown in both FIGS. 1 and 4 is pivotally secured to the
base 1a of the frame 1 by means of a pin extending be-
tween the bearing brackets 29 located in the recess 27 in
the base of the frame. At its upper end, the piston drive
25 is connected to the cross beam 24 by means of a pin
connection through the bearing block 28.

A somewhat similar arrangement is provided for the
vertically arranged rolls 2 as shown in FIGS. 1 and 3 by
a piston driven mechanism 32 having a piston arm 31
pivotally attached to a bearing block 30 secured to the
cross beam 24 and also pivotally secured at the other end
of its housing 33 to a bracket 34 on a stationary support
block 35 attached to a lug 36 on the base 1a of the rigid
frame 1.

At the upper end of the 1b, a support bracket 37 is
secured to the frame 1 and extends laterally from it in
the direction of the vertically arramged rolls 2. Pivotally
attached to the bracket 37 is a piston drive mechanism 38
which adjustably secures a piston roll 39 at a point im-
mediately adjacent the opening 11 through the web 1b.
At the lower portion of the opening 11 through the frame,
a support roll 40 is aligned below the holddown roll 3%
and is attached by means of a bracket 41 to the frame.
The holddown roll 39 is adjustably positionable relative
to the roll 40 to properly position castings being fed

through the opening 11 in the frame between the vertical- *

ly and horizontally arranged rolls 2, 3.

The rigid frame need not be designed as a rectangular
cross section. Because of the location of the bearing blocks
8 for the support arms on either side of the web 15, an
additional reinforcement is provided against the twisting
or bending action exerted on the frame due to the oppo-
sitely disposed stresses exerted by the horizontally and
vertically arranged rolls 2 and 3.

In operation, a casting is passed first between one pair
of deforming rolls then through the opening 11 in the
web 1 and finally through the other pair of rolls. As it
passes through the frame the hold down roll 39 positions
the casting against support roll 40 to prevent any dis-
placement in the course of its passage between the op-
positely disposed rolls. In commencing the passage of
the casting between the rolls, the initial adjustment of the
rolls can be accomplished by means of the piston drive
mechanism 9, and during the form changing operation
any variations which occur in the casting can be taken
care of by means of a fine adjustment using the cams
15 on the cross shafts 6. In addition to the adjustment
afforded by the piston drive mechanisms 9 and the fine
adjustment achieved by means of the cams 15 and the
piston drive mechanism 21, the rolls as a complete unit
with the frame can be adjusted using the piston drive
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mechanism 25 for the horizontally arranged rolls and
the piston drive mechanism 32 for the vertically arranged
rolls.

While a specific embodiment of the invention has been
shown and described in detail to illustrate the application
of the inventive principles, it will be understood that the
invention may be embodied otherwise without departing
from such principles.

What is claimed is:

1. A form changing device for castings in a continuous
casting operation comprising a rigid support frame, a
plurality of support arms secured to and extending from
said support frame, a pair of vertically positioned rolls
arranged for the passage therebetween of a continuous
casting in contacting relationship with said rolls, a first
group of said support arms for supporting said vertically
positioned rolls, a pair of horizontally positioned rolls
arranged for the passage therebetween of a casting in
contacting relationship with said rolls, a second group
of said support arms for supporting said horizontally
positioned rolls, the opening between said vertically posi-
tioned rolls is aligned with and spaced from the opening
between said horizontally positioned rolls for passing a
casting first between one of said pairs of vertically and
horizontally positioned rolls and then between the other
said pair, and means secured to said support arms at
spaced positions from said frame for adjusting the spac-
ing between cooperating rolls in said pairs of horizontally
and vertically positioned rolls.

2. A form changing device for castings in a continuous
casting operation comprising a rigid support frame, a
plurality of support arms secured to and extending from
said support frame, a pair of vertically positioned rolls
arranged for the passage therebetween of a casting in
contacting relationship with said rolls, a first group of
said support arms for supporting said vertically posi-
tioned rolls, a pair of horizontally positioned rolls ar-
ranged for the passage therebetween of a casting in con-
tacting relationship with said rolls, a second group of
said support arms for supporting said horizontally posi-
tioned rolls, said vertically positioned rolls aligned with
said horizontally positioned rolls for passing a casting
therebetween, means secured to said support arms at
spaced positions from said support frame for adjusting
the spacing between cooperating rolls in said pairs of
horizontally and vertically positioned rolls, and each of
said support arms articulated at one end to said support
frame and at the opposite end thereto to said means
for spacing said cooperating rolls in said vertically and
horizontally positioned pairs of rolls.

3. A form changing device, as set forth in claim 2,
wherein each of said rolls extend between a different
pair of spaced support arms, and one pair of said sup-
port arms holding one of said rolls is movably displace-
able relative to the other pair of support arms holding
the other cooperating said roll in each of said pairs of
vertically and horizontally arranged rolls for adjusting
the spacing therebetween.

4. A form changing device, as set forth in claim 3,
wherein said means for adjusting the spacing between the
cooperating rolls in each said pair of rolls comprises a
pair of adjustably movable members for each pair of
vertically and horizontally positioned rolls, each of said
adjustably movable members attached at its opposite ends
to one of said support arms each of which holds a different
one of said rolls, whereby said movable members are
arranged to be coordinated for similar movement for
displacing said support arms holding the movable one of
said rolls an equal distance relative to the other roll in
said pair of rolls.

5. A form changing device, as set forth in claim 4,
wherein said adjustably movable members are piston
cylinders having a movable piston arm extending from
one end thereof, each of said piston arms connected to
one of said support arms,
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6. A form changing device, as set forth in claim 5,
wherein a cross shaft extends between and through the
ends of the piston arms of said piston cylinder and the
ends of said support arms secured to said piston cylinders
and is disposed in parallel relationship to the axis of the
movable one of said rolls extending between said support
arms to which it is attached.

7. A form changing device, as set forth in claim 6,
wherein cams are mounted on said cross shaft at the
location of the junction of said cross shaft support arm
and piston arm wherein by rotating said cross shaft
said cams located thereon provide a fine adjustment in
the positioning of the movable one of said rolls secured
to the support arms connected to said cam.

8. A form changing device, as set forth in claim 7,
wherein a lever is secured to said cross shaft, and means
are attached to said lever for rotating said shaft.

9. A form changing device, as set forth in claim 8,
wherein said means attached to said lever comprises a
piston cylinder having a movable arm secured thereto for
moving said lever and in turn rotating said shaft.

10. A form changing device, as set forth in claim 9,
wherein said piston cylinder for moving said lever is at-
tached to said support arm secured to said cross shaft.

11. A form changing device, as set forth in claim 6,
wherein a cross beam is arranged at the opposite ends of
said piston cylinders, from and in substantially parallel
relationship with said cross shaft, said cross beam attached
to said piston cylinders and to said support arms located
at the ends of said piston cylinders opposite said cross
shaft.

12. A form changing device, as set forth in claim 11,
wherein an interconnected frame articulated to said sup-
port frame through said support arms is formed by said
support arms, piston cylinders for adjustably positioning
said support arms, cross shafts and cross beams for with-
standing the various forces acting on a casting passing
through the form changing device.

13. A form changing device, as set forth in claim 12,
wherein an adjustable bearing assembly extends between
said support frame and said cross beam for positioning
said interconnected frame on said support frame.

14. A form changing device, as set forth in claim 13,
wherein said adjustable bearing assembly comprises a
bearing block attached to said support frame, a bearing
block attached to said cross beam and a piston cylinder
having a movable piston arm extending between and con-
nected to said bearing blocks.

15. A form changing device, as set forth in claim 12,
wherein said support frame comprises a base member and
a web member integrally attached to and extending up-
wardly from said base member, said web member having
an opening therethrough, said pair of vertically positioned
rolls located on one side of said web member and said
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pair of horizontally positioned rolls located on the oppo-
site side of said web, said pairs of rolls aligned with the
opening through said web for passing castings through the
opening between said pairs of rolls.

16. A form changing device, as set forth in claim 15,
wherein said support frame has an inverted T-shaped con-
figuration.

17. A form changing device, as set forth in claim 15,
wherein a holddown roll asembly is supported on said
web and comprises a holddown roll located at the posi-
tion of the opening through said web.

18. A form changing device, as set forth in claim 17,
wherein said holddown roll assembly comprises a sup-
port member attached to and extending from one side of
the upper end of said web, a piston cylinder having a
movable piston arm secured to said support member and
to said holddown roll.

19. A form changing device, as set forth in claim 18,
wherein said holddown roll assembly comprises a support
roll attached to said web adjacent the opening therethrough
and aligned below and in spaced relationship with said
holddown roll, the space between said holddown roll and
said support roll being adjustable by means of said piston
cylinder attached to said holddown roll for adapting the
spacing between the holddown and support rolls to the
various dimensions of the casting passing through said
opening in said web between said pairs of rolls.

20. A form changing device, as set forth in claim 2,
wherein brackets are secured to said support frame,
means for pivotally connecting said support arms to said
brackets whereby said means are easily removable from
said support arm and bracket for removing said support
arm and replacing said rolls.

21. A form changing device, as set forth in claim 1,
wherein means are provided for removably securing said
support elements to said support frame so that said sup-
port elements and said rolls which are supported thereby
are interchangeable between the horizontally arranged
and the vertically arranged positions.
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