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25 Claims.

This invention relates to the mounting of rolls
in rolling mill housings, and more particularly
to the mounting of the working rolls and their
supporting rolls in a backed-up mill. By such

5 a mill I mean one having a working roll which
" contacts with the material being rolled and in
which the working face of the working roll is
supported by the face of another roll which does
_ not come into contact with the material being
10 rolled. The four-high mill is a common form
of the backed-up mill and has two working rolls,
each supported by a backing roll.

Since the working rolls can be relatively small
in diameter, as compared with the backing rolls,
and since they make contact with the material
being rolled, their faces are subject to more rapid
wear than the faces of the backing rolls. For
this reason it is frequently necessary to remove
the working rolls from the mill housing to have
20 their working faces refinished. It is also neces-
sary at less frequent intervals to remove the
backing rolls to refinish their faces. :

The chucks for the working and backing rolls
in the ordinary type of backed-up mill are.inde-
pendently mounted in the windows of the mill
housings. The alinement of the working and
backing rolls is governed by the accuracy to
which the relatively large and heavy mill hous-
ings can be machined and by the relatively large
clearances necessary in the housing windows for
the bearing chucks. The independent mounting
of the working and backing rolls in the windows
of the mill housings impairs the alinement of the
working roll with its backing roll, and the advan-
tage of using anti-friction bearings is lost to a
considerable extent so far as alinement of the
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rolls is concerned. In mills for sheet and strip-

rolling this alinement is of extraordinary impor-
tance to avoid excessive longitudinal thrust of
the rolls, to increase the roll life, to roll an accu-
rate product and to deliver the material straight
from the mill, i. e. at right angles to the parallel
axes of the mill rolls. )

40

My invention provides a mill which facilitates -

45 changing the rolls by providing a roll mounting
which permits easy and quick removal and re-
installation, not only of the backing rolls but,
what is more important; allows a quick replace-
‘ment of either working roll without affecting the
mounting of or requiring the réemoval from the
mill housings of any of the backing rolls. ’

- The working rolls are accurately alined with

- their respective backing rolls by mounting the
bearing chucks of the working rolls in the chucks
of their respective backing rolls. The alinement
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(CL 80—38)

of the rolls is aided by the use of anti-friction
bearings for the journals of both working and
backing rolls, and by the manner in which the
bearing chucks of the working rolls are mounted
in the bearing chucks of their respective backing 60
rolls.

In the accompanying drawings, which illus-
trate the present preferred embodiment of my
-invention, 5

Figure 1 is a front elevation of a backed-up -

Figure 2 is a side elevation, .
Figure 3 is an enlarged side elevation, parts
being shown in section, 70
Figure 4 is a section on the line IV—IV of
Figure 3, and
~ Figure 5 is
Figure 3.
Referring to the drawings, working rolls 1
and 2, which are driven from a source of power
through spindles 3 and coupling boxes 4, are
journalled in anti-friction bearings 5 of bearing
chucks 6, 7, 8 and 9 (see Figs. 1 and 3).  These
chucks in turn are mounted in bearing chucks
10, 11,12 and 13 respectively, which house the
anti-frietion bearings 14 for the journals of the
backing rolls 15 and 16 (see Fig. 5). The bearing
chucks 10, 11, 12 and 13 are mounted in windows
17 and 18 of the mill housing 19 and 20 which
rest on mill shoes 21, as shown in Figure 2. .
The bearing chucks 12 and 13 of top backing
roll 16 are secured to the necks of the roll and
are movable endwise into and out of the mill
housings 19 and 20 with the roll 16 through win-
dow 17. As shown in Figures 3 and 5, the bear-

a section on the line V—V of
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-ing chuck 12 has flanges 22 which engage and

bear against the outer face of the mill housing
19 as the chucks and roll are moved into position.
In this manner longitudinal centering of the roll
16 and its associated parts is automatically ac-
complished and having been once properly deter-
mined is not thereafter dependent upon the skill
of the operator. The backing roll' 16 and its
bearing chucks 12 and 13 are retained in the de-
sired position in the mill housings 19 and 20 by 190
means of clamps 23, bolts 23’ and nuts 24, on
bolts 23’ passing through slots or elongated open-
ings in the clamps and permitting lateral adjust-
ment thereof. _

The bottom backing roll 15 with its bearing 105
chucks 10 and 11 is moved into and out of the
mill housings 19 and 20 and retained therein in
a similar manner (see Figs. 1 and 3). 'The bear-
ing chucks 10 and 11 of the lower backing roll 15
rest on blocks 25 (see Figures 1 and 3), which 110
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. and 9 (see Figs. 3 and 4).

2

are supported by the mill housings 19 and 20 at
the bottoms of the windows 17 and 18 (see Fig-
ure 4).

'The bearing chucks 12 and 13 of the top back-
ing roll 16 rest on rods 26 which in turn are sup-
ported on spring caps 27 und springs 28, the load
on which is transmitted to the mill housings 19
and 20 by yokes 29 and bolts 30 (see Figure 2).

The bearing chucks 8 and 9 of the top working

-roll 2 are secured to the necks of the roll and

may be moved into and out of position in the
bearing: chucks 12 and 13.in the mill housings
18 and 20 with the roll 2 through the housing
window 17. As shown in Figure 3, lugs 31
of the bearing chucks 8 and 9 slide into recesses
32 provided in the bearing chucks 12 and 13.
These lugs serve to support the roll 2.and its bear-
ing chucks 8 and 9 at times of roll changing,
and also serve for the suspension of the roll 2
when it is in operating position, as will be ex-
plained later.

The bearing chucks 8 and 9 of roll 2 are con-
strained against sidewise movement by faces 33,
34, 35 and 36, arranged in bearing chucks 12 and
13, as shown in Figures 3 and 4. The face 33
is tapered to facilitate the entry of the chucks
8 and 9 when moving roll 2 into position in the
mill. Face 35 is provided with an adjustable

" wedge 37, whereby the normal clearance for

bearing chuck 9 can be increased at times of roll
changing,

Furthermore, the minimum clearance between
faces 33 and 34 is made greater than the normal
clearance between faces 35 and 36, in order to
further facilitate the moving of roll 2 and its
bearing chucks into operating position. By these
means a close fit is made possible for the hearing
chucks 8 and 9 in bearing chucks 12 and 13 to
insure accurate alinement between working roll

. 2 and its backing roll 16. This construction, in

conjunction with anti-friction bearings on both
working and backing rolls, which bearings are
not subject to perceptible wear, makes it possible
to maintain indefinitély an accurate alinement
of the working roll with its backing roll.

The working roll 2 is held against longitudi-
nal movement by bearing chuck 8 having lugs 38
which cooperate with clamps 39, bolts 39’ and
nuts 40 to clamp the lugs 38 against the bearing
chuck 12 (see Figure 4).

The face of the top working roll 2 is held in

contact with the face of its backing roll 16 by.

means of suspension rods 41 having projections
42 engaging the lugs 31 of the bearing chucks 8
These suspension rods

. are carried by means of adjusting nuts 43 and
. spring caps 44 on springs 45 supported in the
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. bearing chucks 12 and 13. In this manner the

top working roll 2 is suspended from the bearing
chucks 12 and 13 of the top backing roll 16, and
is maintained in contact with and moves up and
down with the roll 18.

The weight of the bottom working roll 1 with
its bearing chucks 6 and 7 is carried on the face
of its backing roll 15. The roll 1 is held against
longitudinal and transverse movement in bearing
chucks 10 and 11 in a manner similar to that
described in connection with the working roll 2.

The adjustment of the space between working
rolls 1 and 2 to vary the thickness of the material
being rolled is accomplished in the usual manner
by means of screw-downs 46. These screw-
downs at their lower ends bear on blocks 47 which
rest on bearing chucks 12 and 13 respectively,
which are in turn carried on springs 28 in the

18,902

manner described. As these screw-downs are
moved downwardly they cause the springs 28 to
be compressed beyond their initial tension. As
they are moved upwardly the springs 28 will
expand to a predetermined limit and the initial
spring tension will be restored. This initial ten-
sion is so selected as to fully support the weight
of bearing chucks 12, 13, 8 and 9 assembled com-
plete with rolls 16 and 2.

If such upward movement is contmued after
the springs 28 have expanded to their limit, then
the screw downs will lose contact with blocks 47
and the bearing chucks 12 and 13 of the top back-
ing roll 16 will be released but remain supported

“on the rods 26. By removing nuts 24 and clamps.

23 the roll chucks 12 and 13 with rolls 16 and 2
are then free for removal -as a unit from the
mill housings 19 and 20.

As already stated, it is more frequently desir-
able to remove only the working rolls 1 and 2
from the mill housings. Removal of the top
working roll 2 is facilitated by the provision of

. pins or stops 48 slidable in holes 49 in the mill

housings 19 and 20 (see Figs. 1 and 3). Normally
these stops are held in their inoperative position
indicated at “A” by means of latches 50. When
it is desired to exchange or remove the top work-
ing roll 2 independently of its backing up roll
these stops are moved into the operative position
indicated at “B”. The screw downs are then
moved upwardly until the suspension rods 41
come into contact with the now projecting por-

_tions of stops 48. This checks any further up-

ward movement of the working roll 2 and its
associated parts including chucks 8 and 9 and
rods 41 while permitting continued upward move-
ment of the backmg roll and its associated parts
including chucks 12'and 13. As upward move-
ment of the screw downs is continued the ex-
pansion of springs 28 will overcome the tension
of the weaker springs 45 and cause the bearing
chucks 12 and 13 with backing roll 16 to follow
the maovement of the screw downs, the chucks 8
and 9 with working roll 2 remaining stationary.

This operation is continued until lugs 31 of
the chucks 8 and 9 are engaged by and receive
support from the bottoms of the recesses 32 in the
bearing chucks 12 and 13. This stage of the
operation occurs upon continuing the upward
movement of chucks 12 and 13 slightly above the
position illustrated in Figure 3. Upward move-
ment of the screw downs is then discontinued,
and bearing chucks 8 and 9 with top working
roll 2 are released and are free for removal from
the bearing chucks 12 and 13 and the mill hous-
ings 19 and 20 after removal of nuts 40 and
clamps 39 (see Figure 4).
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If it is next desired fo remove the top back- '

ing roll, the screw downs (see Figs. 3 and 1) are
lowered until the!stops 48 are released. These
stops are then moved into their inoperative posi-
tion indicated at “A” and the bearing chucks 12
and 13 with roll 16 are released in the manner
already described.

The bottom working roll 1 (see Figs. 3 and 1),
with 'its bearing chucks 6 and 7 is released for
removal by removing nuts 40* and clamps 39*
similar to those of the top working roll chuck
8 (see Figs, 2 and 4).

The bottom backing roll 15 (see Figs 3 and 1)
with its bearing chucks 10 and 11 is removable
from the mill housings 19 and 20 by removing

‘nuts 24 and clamps 23* similar to those of the

top backing roll chuck 12 (see Figure 5). The
bottom backmg and working rolls with their
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chucks assembled may also be removed as & unit
from the mill housings 19 snd 20, the same as in

~ the case of the top rolls.
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The reinstallation -of rolls into the mill hous-
ings 19 and 20 is accomplished by reversing the
operations described.

_ Either working roll can be removed from the

mill housings, together with its bearing chucks, .

without dismantling either backing roll. This
is & point of decided advantage since the working
rolls are subject to redressing at relatively fre-
quent intervals.

" After a working roll has been removed, 1ts
backing roll with bearing chucks assembled is
also readily removable from the mill housings.
Furthermore it is feasible to remove a backing
roll together with its working roll with bearing
chucks assembled complete as one unit.

Any of these .operations . can be -carried out
without disassembling any parts except the nuts
and clamps above ‘referred to.

Novel features have also been provided in the
bearing chucks of the backing rolls to provide
clearance. for easy entry of the bearing chucks
of the working rolls at times of roll changing.

While I have illustrated and described “the
present preferred form of my invention, it is to
be understood that the invention may be other-
wise embodied within the scope of the following

.claims, it being adapted to almost any type of

backed up mill upon the making of such changes
in design and arrangement of the parts as dictated
by the particular characteristics of the mill.

I claim as my invention: )

1. In a mill, a backing roll, a chuck therefor,

.4 working roll carried by said chuck, a rigid sup-

porting surface in said chuck in one horizontal
plane, and a resilient supporting surface in said
chuck in a different horizontal plane, said surfaces
being successively- effective for supporting the
working roll upon relative vertical movement be-
tween the chuck and working roil.

2. In a rolling mill, housings having roll win-
dows' therein, bearing chucks in said windows, a
backing roll journaled in said bearing chucks ad-

- ditional bearing chucks mounted in said first-

mentioned chucks for vertical movement relative
thereto, and a working roll journaled in said
additional chucks. .

3. In a rolling mill, housings, bearing chucks

. in said Housings, a backing roll journaled in said

5.

iH

chucks, additional bearing chucks and means for

"resiliently supporting them in said first-men-

tioned bearing chucks, a working roll journaled
in said additional bearing chucks, and means for
rendering said resilient supporting means in-
operative.

" 4, In a rolling mill, a housing, bearing chucks
mounted therein, a backing roll journaled in sa’d
bearing chucks, additional bearing chucks carried
by said first-mentioned bearing chucks, a work-

" ing roll journaled in said add tional chucks, means
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for normally pressing the faces of the working
roll and backing roll resiliently together, and
other means for supporting the working roll from
said backing roll chucks.

5. In a rolling mill, hous'ngs, bearing chucks
therein, a backing roll journaled in said bearing
chucks, additional bearing chucks supported on
said first-mentioned bearing chucks, a working
roll journaled ‘n said additional bearing chucks,
pressure means mounted on the backing roll bear-
ing chucks for maintaining the faces of the work-

ing and backing rolls in contact, and means for
rendering said pressure means inoperative.

¢

3

6. In a rolling mill, a housing, anti-friction ~

bearings mounted therein for adjustment in a
plurality of directions, a backing roll journaled
in said bearings, additional ant:-friction bearings
supported on said first-mentioned bearings, a

80

working roll journaled in said additional bear- .

ings, the work ng roll bearings being out of con-
tact with the housing.

7. In a rolling mill, a housing, bearing chucks -

mounted therein for adjustment in a plurality of
directions, anti-frict’'on bearings in said chucks,
a backing roll journaled in said bearings, addi-

‘t'onal bearing chucks having anti-friction bear-
ings suspended from the backing roll bearing’

chucks out of contact with said housing, and a
working roll journaled in the bearings of said
last mentioned chucks.

8. In a rolling mill, a housing, bearing chucks '

mounted in said hous'ng for adjustment in a plu-
rality of directions, a backing roll mounted in
said chucks, additional bearing chucks mounted
in said first-mentioned bear'ng chucks out of
contact with said housing, anti-friction bearings

-in said second-mentioned chiicks, and a working

roll journaled there'n.
9. In a rolling mill, a housing, bearing chucks

therein, anti-friction bearings in the chucks, a.
backing roll journaled in the bearings; addit’'onal”

bearing chucks supported in said first-mentioned
chucks out of contact with said housing, anti-
friction bear'ngs in said additional chucks, a
working roll journaled in said bearings, and
means cooperating with the backing roll bear-
ing chucks for holding the faces of the working
roll 'and backing roll together.

10. In a rolling m‘ll. a housing, bearing chucks
therein, a backing roll journaled in said chucks,
openings in said chucks, additional chucks there-
in baving anti-frict’on bearings, and a working
roll in said bearings.

11. In a rolling mill, a housing, bearing chucks
therein having ‘adjustable openings, a back'ng
roll journaled in said chucks, additional chucks

received in the openings in said backing roll’

chucks. and a working ro]l journaled ‘n said ad-
ditional chucks.

12. In a rolling mill, a housing, bearing chucks
therein, openings in said chucks of different
widths, a backing roll journaled in said chucks,
additional chucks received in the openings in said
backing roll chucks, and a working roll journaled
in said add‘tional chucks. ,

13. In a rolling mill, a housing, bearing chucks
mounted therein having openings, a backing roll
journaled in said chucks, additional chucks n
said openings having anti-friction bearings, and
a working roll journaled in said bear‘nes.

14. Tn a rolling mill, a housing, bearing

‘chucks vertically slidable in the housing, a back-

ing roll journaled in said chucks. add*tional bear-
ine chucks extending within said first-mentioned
chucks, a working roll journaled in said additional
chucks, means for ma’ntaining the faces of the
working and backine rolls in contact, and means
for rendering said last mentioned means inef-
fective on movement of the backing roll chuck
in one direction in the housing.
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15. In a roll'ng mill, housings, bearing chucks -

therein, a backing roll journaled in said chucks,

~additional bearing chucks mounted in the back-

ing roll chucks, a working roll journaled in said
additional chucks, means on sa‘'d backing roll
chucks for supporting the working roll chucks,
and means for supporting the additional chucks
independently of said backing roll chucks to per-
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mit removal of the working roll independently
of the hacking roll.

16. In a roll'ng mill, housings, bearing chucks
mounted therein, a backing roll journaled in said
chucks, additional bearing chucks suspended
from said first-mentioned chucks, a working roll
journaled in said additional chucks, and means
for support'ng the working roll chucks independ-
ently of their suspension from the backing roll
chucks, to permit independent removal of the
working roll and its chucks from the housing.

17. A rolling mill comprising housings, bearing
chucks there'n, a backing roll journaled in said
chucks, additional bearing chucks supported in
said first-mentioned chucks, a working roll jour-
naled in said additional chucks, means engaging
the backing roll chucks for pressing the faces of
the work'ng and backing rolls together, and
means for rendering said last mentioned means
inoperative whereby the working roll and its
bearing chucks is independently removable from
said housings.

18. In a mill, a housing, bearing chucks there-
in, a backing roll journaled in said chucks, ad-
ditional chucks in said first-mentioned chucks
movable axially and transversely of the backing
roll, and a working roil journaled in said addi-
tional chucks. - .

19. In a mill, a housing, bearing chucks there-

in, a backing roll journaled in said chucks, addi-
tional chucks carried in said first-mentioned
chucks, a working roll journaled in said additional
chucks, means on the backing roll chucks for re-
movably supporting the working roll chucks, and
means for resiliently suspending the working roll
chucks from the backing roll chucks independent-
ly of said last mentioned means.
" 20. In a mill, a housing, bearing chucks there-
in, a backing roll journaled in said chucks, addi-
tional chucks within said first-mentioned chucks,
a working roll journaled in said additional chucks,
and means in said first-mentioned chucks for re-
movably supporting said additional chucks.

18,092

21. In a rolling mill, a housing, bearing chucks
therein having openings, a backing roll journaled
in said chucks, additional chucks mounted in said
openings, a working roll journaled in said addi-
tional chucks, and removable means in one of the
backing roll chucks for partly filling said opening.

22. In a mill, a housing, bearing chucks there-
in, additional chucks therein, means in the first-
mentioned chucks for suspending the additional
chucks therefrom, independent means for holding
the additional chucks within the first-mentioned
chucks, and means engaging said last mentioned
means on movement of the first-mentioned
chucks to transfer the additional chucks from the
independent resilient supporting means to the
means on said first-mentioned chucks.

23. In a mill, a housing, a chuck therein, a roll
journaled in said chuck, additional chucks ex-
tending within said first-mentioned chucks,
means on the first-mentioned chuck for support-
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ing the additional chucks, and independent means

for resiliently supporting the additional chucks

from the first-mentioned chucks.
24. In a mill, & housing, bearing chucks there-
in, a backing roll journaled in said chucks, addi-

- tional chucks extending within said backing roll

chucks, and means on the first-mentioned chucks
for supporting the additional chucks in different
horizontal planes successively on relative vertical
movement between the first-mentioned chucks
and the additiohal chucks. o
25. In a rolling mill, the combination with a
housing provided with a vertically movable casing
having a backing roll journalled therein, of a
chock slidably mounted in said casing, a working
roll journalled in said chock, and a member yleld-
ingly connected to said casing and while thus
connected movable to and completely from a
position engaging sald chock for urging said
working roll yieldingly into driving contact with
said backing roll, :
LORENZ IVERSEN.
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