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This invention relates to rolling mills for the rolling
down of metals and is particularly concerned  with the
adaptability of such miils for rolling in more than one
plane, and with the accessibility of the rolls and roll ad-
justment mechanism thereof.

In rolling mills having a succession of mill stands and
used for rolling a diverse range of products, it is desirable
that the attitude of the axes of the rolls of one or more
of the stands should be variable from, for example, the
vertical plane to the horizontal plane. Thus, in a rod mill,
it is sometimes required that alternate stands of a secticn
of the mill operate with the axes of the rolls in a vertical
plane, while the remaining stands of the section, operate
with the roll axes in-a horizontal plane. At other times
it is required that all the stands operate with the roll axes
in a horizontal plane.

A “pass line” as that term is used herein, means a line
normal .to the plane containing the axes of the co-
operating work rolls, and passing between the rolls
through a point, in the said plane, equidistant from the
working surfaces of the rolls, Within the definition, the
said point through which the pass line passes may lie at
any position along the axial length of the working surfaces
of the rolls. -

In one aspect the present invention provides a rolling
mill in which the structure supporting the rolls is pivotally
supported about axes which are movable in planes normal
to themselves, whereby the attitude of the axes of the rolls
of the mills may be varied.

The structure supporting the rolls is preferably pivotally
supported about two parallel axes and the planes of move-
ment of the two axes may be normal to each other.

The pivotal axes of the roll-supporting structure may be
so arranged that the plane common to the first pivotal
axis and to a pass line of the rolls is normal to the plane
common to the second pivotal axis and to the said pass line
of the rolls, in which case, when the structure is tilted so
that the said planes turn through an angle of 90 degrees,
'the said pass line of the rolls occupies the same spatial
position as it occupied before such adjustment.

The pivotal axes may also be equidistant from a pass
line of the rolls, in which case, the said pass lire will re-
main in the same spatial position at all times during such
adjustment.

The structure supporting the rolls may also support
means for driving the rolls.

In another aspect the present invention provides a roll-
ing mill having a supporting frame consisting of a sub-
stantially vertical section from which the housings ro-
tatably supporting the rolls are supported in a canti'ever
manner, and a substantially horizontal section supporting
the driving means for the rolls, from which horizontal
section spindles extend from the driving means to the
rolls; whereby access to the rolls and roll housings is only
impeded on one side by the vertical section of the stand,
and to a lesser extent on a second side by the spindles.

In yet another aspect the present invention provides a
rolling mill having a supporting frame consisting of two
main sections:the major axes of which extend in planes
substantially normal to each other, one of the said sections
supporting the housings in which the rolls are rotatably
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carried and the other of the said sections supporting the
driving mechanism for the rolls.

In a further aspect the present invention provides a
rolling mill in which the structure supporting. the rolls
and the driving means therefor s pivotally supported
about axes which are movable in planes normal to them-
selves, the said structure consisting of two main secticns
the major axes of which extend in planes substantially
normal to each other, one of the said sections supporting
the housings in which the rolls are rotatably carried, and
the other of the said sections supporting the driving mecha-
nism for the rolls.

The following description relates to the accompanying
drawings which show, by way of example, a rolling mill
according to the invention.

Of the drawings:

FIGURE 1 is a side view of the rolling mill, parts of
which are shown in section;

FIGURE 2 is a section on the line TI—1IT in FIGURE 1;

FIGURE 3 is a view on the line IT—TIII of FIGURE 1;
and

FIGURE 4 shows the outline of the mill in both vertical
and horizontal positions.

The rolling mill shown includes rolls 11 and 12 ro-
tatably supported in housings 13 and 14, having ties 14A.
The housings are slidably supported in a cantilever man-
ner in vertical grooves in a stand 15.

As shown in FIGURE 2, the stand 15 has a vertical
section having a major axis 15A, and a horizontal section
having a major axes 15B. The stand 15 is provided with
a platform 16 carrying a motor 17 which is coupled via
worm gear jacks 18 to worm shafts 19 supporting the
housings 13 and 14. Operation of the motor 17 causes
the housings 13 and 14 to rise or fall, thus providing
means for adjusting the rolls relative to a pass line.

The rolls 11 and 12 are coupled. via universal spindles
20 and 21 to be driven from shafts 22 and 23. The
spindles are slidably engaged with the shafts by means of
splines (not shown), thus permitting relative axial move-
ment of the spindles and the shafts. The shafis 22 and
23 are driven from a pinion box 24 which is supported on
the stand 15 and which is driven by 2 motor 25, also sup-
ported on the stand 15.

The stand 15 is pivotally supported about two parallel
axes indicated by chain lines 26 and 27 in FIGURE 1.
The axis of support 26 is provided by trunnions 28, whilst
the axis of support: 27 is provided by axles 29. The
trunnions 28 are provided with bearings 3¢ which are
slidable in vertical channels 32 in frames 33 (one of
which is best shown in FIGURE 3). provided at the front
and rear of the stand. The axles 29 carry wheels 34
engaging with tracks 35, which are integral with the
frames 33.

The frames 33 are arranged so that their channels 32
have their open sides facing each other, and the vertical
axes of the channels lie in a common plane which is
normal to the plane of the upper surfaces of the tracks 35.

In FIGURE 2 the point indicated at 46 is the point
through which the centre pass line of the rclls shown in
that figure passes in a direction normal to the plane of
the drawing. The plane indicated by the chain dotted
line 44 is a plane common to the axis 26 and the centre
pass line of the rolls, The plane indicated by the chain
dotted line 45 is a plane common to the axis 27 and the
centre pass line. The positions of the axes 26 and 27 are
chosen so that these planes are normal to each other.
With this arrangement, when the stand is tilted so that the
planes pass through an angle of 90 degrees, the point 46
occupies the same spatial position as it occupied before
such adjustment. This is best illustrated in FIGURE 4,
in which the outline of the stand in the vertical position is
shown in solid line, and the outline of the stand in the
horizontal position is shown in chain line.
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The bearings 38 carry vertically extending pins 31,
which, in the position shown in FIGURES 1 and 2, pass
through hoeles in portions 36 of the frames 33, and which
have eyes in which taper pins 37 are engaged, for the
purpose of securing the stand in the position shown.

The stand 33 is provided with pads 38, which, with the
stand in the position shown in FIGURES 1 and 2 contact
the upper surfaces of the tracks 35, and are secured there-
to by means of pins 39, the heads 39A of which have
tapered shoulders which engage with corresponding
tapered surfaces 49 on the underside of the tracks 35 and
with similar surfaces 41 on the stand 15. As indicated
by the views shown in FIGURES 1 and 2, the heads 3%A
of the bolts 39 are rectangular in section in planes normal
to the axis of the bolts, so that when the bolts are furned
through an angle of 90 degrees from the position shown,
the heads will pass without contacting the side faces of
the tracks 35, when the stand is tilted. The upper ends
of the pins 39 are provided with eyes in which tapered
pins 42 engage, again in order to secure the stand in the
position shown. The stand 33 is also provided with pads
43 serving the same purpose as the pads 38, when the stand
is in the horizontal position. Bolts (not shown) are also
provided in the holes in the pads 43, and these bolts are
similar to those shown at 39.

The lower housing 13 is provided with wheels 47,
which, when the housings 13 and 14 and the roll assemblies
they support, are lowered by operation of the motor 17,
engage with the rails 48, so that the assembly may be
driven out along the rails thus facilitating the roll chang-
ing operation. The rails 48 are pivotally secured to the
stand 15 by pins 49, having a common axis indicated by
the chain dotted line 58, in FIGURE 1. The axis 5% lies
in the plane 45 common to the axis 27 and the point 48.

The ends 51 of the rails 48 are slidably and pivotally
supported on a surface 52 of a support 53, thus allowing
the rails 48 to slide and rock on the surface 52 when the
stand is tilted. The axes 26 and 27 are also so arranged
in relation to the centre of gravity of the tilting mass that
when the stand is in the position shown in FIGURES 1
and 2 of the drawings, a vertical line descending from
the cenire of gravity, passes between the axis 27 and a
vertical line descending from the axis 256. With this ar-
rangement, for tilting the stand from the vertical to the
horizontal position, a crane hcok may be engaged with
lifting pin 54, and the weight of the stand taken until the
taper pins 37 can be removed. The taper pins 42 are
then tapped loose, the bolts 39 are turned through 99
degrees, and the stand is simply lowered by the crane to
the horizontal position. In the horizontal position, the
pads 43 contact the upper surfaces of the tracks 35. and
lower surfaces 55, of the bearings 39, contact stop plates
56 at the bottom of the grooves 32 in the frames 33.
The stand is supported at four spaced points.

The pins 32 in the pads 43 are then turned through
90 degrees, the taper pins 42 are driven home and the
stand is then secure for rolling with the axes of the rolls
in the horizontal position.

The procedure for tilting the stand from the horizontal
to the vertical position is substantially the reverse of that
described above.

It will be seen that, in the rolling mill shown in the
drawings, the roll housings 13 and 14 are cantilevered
from the stand 15. This arrangement greatly facilitates
adjustment and maintenance of the roll mechanism when
the stand is in either the vertical or horizontal position,
since access to the roll mechanism is unimpeded except
on the one side of the frame 15 and to a lesser extent on
a second side by the universal spindles 26 and 21.
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In accordance with the provisions of the patent statutes,
we have explained the principle and operation of our in-
vention and have illustrated and described what we cen-
sider to represent the best embodiment thereof. How-
ever, we desire to have it understood that within the scope
of the appended claims, the invention may be practiced
otherwise than as specifically illustrated and described.

We claim:

1. A rolling mill comprising a stand, housings, sup-
ported by the stand, a pair of rolls having first and second
parallel axes and having a pass line therebetween, the
rolls being mounted in the housings for rotation about the
first and second axes respectively, drive means fixed rela-
tive to the stand for rotating the rolls, means for moving
the housings relative to the sfand and parallel to the first
and second axes, the stand being rotatable about a third

xis paraliel to the pass line of the rolls, displaced from
said pass line, and formed by pivots mounted for move-
ment on horizontal tracks in a plane normal to the pass
line of the rolls, so that the assembly of stand, housings,
drive means and rolls are swingable together through 90
degrees between positions in which the pass line of the
rolls occupies the same spacial position.

2. A rolling mill according to claim 1 in which the
frame is rotatable about a fourth axis paraliel to the pass
line of the rolls and formed by pivots slidable in fixed
vertical tracks.

3. A rolling mill according to claim 2 in which the
third axis and said pass line lie in a plane which is. normal
to the plane containing the fourth axis and the pass line.

4. A rolling mill according to claim 1 in which the
housings are supported by the stand in cantilever manmer.

5. A rolling mill according to claim 1 in which vertical
grooves are formed in the stand, and the housings are
slidable in the vertical grooves.

6. A rolling mill comprising a pair of rolls, housings
in which the rolls are rotatably supported, a stand consist-
ing of first and second main sections, having major axes
which extend in planes substantially normal to one an-
other, the housing being supported in cantilever manner
on the first section, drive means for driving the rolls,
means for supporting the drive means on the second sec-
tion, a frame and means for supporting the stand on the
frame for pivotal movement sbout axes which are movable
in planes normal to themselves.

7. A roYing mill according to claim 6 in which the first
section extends substantially parallel to the roll axes and
the second section extends substantially normal to the roll
axes, and the driving means includes spindles extending
from the second section to the rolls, the arrangement being
such that access to the rolls and roll housings is only
impeded on one side by the first section of the stand and
on the other side by the spindles.

8. A rolling mill according to claim 7 including means
for adjusting the axial position of the rolls and in which
the spindles are driven through shafts to which they are
slidably engaged by splines to permit axial relative move-
ment between the shafts and the spindles.
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