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This invention relates generally to im-
provements in metal rolling mills, and more
specifically to improved means. adapted for
association particularly with a so called

5-“four-high” metal rolling mill, whereby the
working rolis thereof are forced into vely
firm contact with the back-up rolls of the

mill thus properly positioning and control-

ling the action of said working rolls so that
10 the maximum efficiency of which the mill is

capable is attained.

Briefly stated, the invention contemplates
an improved device whichwill exert pressure
against the neck portions of both of the work-

15 ing rolls of the four-high mill simultaneously.
and, by so doing, force the said working rolls
firmly against the back-up rolls associated
with said working rolls. By exerting pres-
sure against the neck portions of the work-

20 ing rolls in the manner and for the pur-
pose contemplated by this invention the ac-
tion of the mill is improved-in that the rolls
rotate evenly against their respective back-up
rolls and, as a result, the matérial passing be-

25 tween the working rolls is delivered in a bet-
ter condition and is more uniform in thick-
ness than was the case when independent
means or gravity alone was velied upon to
maintain contact between the cooperating

30 working and the back-up rolls.

Heretofore in the operation of four-high
metal rolling mills it was found to be almost
impossible properly to control the direction
of movement of the front end of a strip or bar
of material passing through the mill.” It was
discovered that there was a strong tendency
for the strips of material as they passed be-
tween the working rolls of the mill to dart
from one side to the other, It was discovered
that the greatest contributing cause of this
movement of the front end of the strips of
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- material arose from the fact that the two"

working rolls of the mill were not in as inti-
mate contact with the associated back-up rolls
5 and quarter brasses as they should be, hence
slight changes in the relative positions of the
working rolls caused the movement of the
strips of material referred to. -
Another matter which was the cause of
considerable annovance in the operation of a

‘ment referred to of the

four-high mill was the hammering and back
lash occasioned when strip or bar of mate-
rial entered between the cooperating working
rolls of the mill. .

- The present invention eliminates the move-
front end of the strip
as same is passing between
of the mill, and does away

or bar of material
the working rolls

with the annoyance incident to the hammer.
-ing and back lash of the working rolls of the
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mll as the material being rolled enters be.

tween the cooperating working rolls of the
mill and, as previously stated, these advan-
tages are obtained by exerting pressure
enough in-opposite directions between the
neck portions of the cooperating working
rolls so as to force said working rolls into
very firm contact with the back-up rolls asso-
ciated with the respective working rolls. In
this manner the cooperating working rolls

are maintained permanently in their proper-

positions whereby shifting thereof as the
strip or bar of material enters between or
passes between said working rolls is pre-
vented. ‘

In addition to maintaining intimate con-
tact between the working rolls of the mill and
the associated back-up rolls the invention dis-
closed includes means whereby the quarter

‘brasses of the mill are maintained in very

close and intimate contact with the neck por-
tions of the associated working rolls.

In the drawings -

Fig. 1is a fragmentary side elevation of a
four-high mill having my improved means
associated therewith.

. Fig. 2 is a vertical section taken approxi-
mately on the line 2—2 of Fig. 1.

Fig. 3 is a horizontal section taken ap-
proximately on the line 8—38 of Fig. 1.

In the drawings which illustrate one em-
bodiment of the invention and wherein is
shown only enough of a four-high mill to
disclose the application of the invention to
one of said four-high mills, A designates the
upper working roll of the mill and B the
lower working roll thereof. The working
rolis A and B each ‘are provided at its op-

posite ends with neck portions A’ and B,

said neck portions, as is ordinarily the case,
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being of less diameter than the body of the
rolls. Associated with the upper working
roll A is a back-up roll C and ussociated
with the lower working roll B is a back-up
roll D, said working roll A being in intimate
contact with the back-up roll C at the up-
per portion of said working roll, and said
working roll B being in intimate. contact
with the back-up roll D at the lower portion
of said roll B. The mill structure includes
certain frame members E, ¥, &, and H, but
as these elements form no important part
of the invention disclosed herein, they will
not be disclosed in detail.

Arranged in contact with the peripheral
faces of the neck portions A’ at opposite ends
of the working roll A and at the lower por-
tions of said neck portions A’ is a pair of
bearing blocks, there being one of these bear-
ing blocks associated with the neck portion
at each end of said working roll. Each of
the bearing blocks is provided with a con-
cave face 1’ which contacts with the curved
circumferential face of the associated neck
poriions A’, and the face of each of said
blocks opposite the concave face 1’ thereof is
arranged at a slight angle with respect to the
true horizontal and is provided with teeth
or serrations 2 (Fig. 1).

In like manner the neck portions B’ of the
working roll B have a pair of bearing blocks
3 associated therewith, each of the last men-
tioned bearing blocks being provided with a
concave face 8’ which contacts with the cir-
cumferential face of the associated neck por-

_tion B’ at the upper portion thereof, and a
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face which is opposed to said concave face,
which last mentioned face is arranged at a
slight angle to the true horizontal and is pro-
vided with teeth or serrations 4. As stated
in connection with the bearing blocks 1 one
of the bearing blocks 8 is associated with the
neck portion B’ of the working roll B at each
end thereof and the pair of bearing blocks 1
and 3 at each side of the mill that is at the
opposite ends of the associated working rolls
A and B are arranged one above the other,
so that an approximately wedge-shaped
space is provided between the angular faces
of the opposed blocks on which faces the
teeth or serrations 2 and 4 are formed.

5 designates a member which is secured by
a suitable fastening device 6 to the frame
member E of the mill. The member 5 is
formed of resilient material and includes a
pair of opposed convergent and yieldable
arms 7 which approach each other at a point
adjacent to the bearing blocks 1 and 38 illus-

" trated in Fig. 1. At the ends of the conver-
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gent arms 7 adjacent to the bearing blocks 1

" and 8 said convergent arms are provided

=
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with divergent portions 8, said divergent por-
tions 8 being inclined outwardly from the
points at which they are joined to the respec-
tive arms 7, and being provided on their
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outer faces with teeth or serrations 9 which
cooperate with the teeth or serrations 2 and
4 on the bearing blocks 1 and 3. At the points
where the divergent portions 8 join the con-
vergent arms 7 the member 5 is provided
with outwardly extended portions 10 provid-
ing shoulders 11 against which faces of the
bearing blocks 1 and 3 bear, whereby said
bearing blocks are prevented from being
moved by the working rolls A and B when
said working rolls are rotated in the direc-
tion indicated by the arrows in Fig. 1. By
reference to Fig. 2 it will be noted that the in-
vention includes the arrangement of one of
the members 5 at each side of the mill and
the divergent portions 8 of said members are
arranged between the bearing blocks 1 and
3 at the opposite ends of the associated work-
ing rolls A and B.

12 designates a pair of wedges, one of
which is associated with each of the members
5 (Fig. 2). The pointed or smaller end of
cach of the wedges 12 is intreduced into the
more or less wedge-shaped space belween
the divergent portions 8 of the associated
members 5 as shown in Fig. 1, and the op-
posite or larger end of each of the wedges
12 is provided with a T-shaped opening 13.
Each of the wedges 12 has a shaft or bar 14
associated therewith, and said shaft or bar
having an end portion 15 of a shape corre-
sponding approximately with the shape of
the T-shaped opening 18 in the associated
wedge 12, and said end portion of the shaft
or bar being fitted into said T-shaped open-
ing in the associated wedge 12. The portion
18" of the opening 13 in each of the wedges
is preferably non-circular in cross section,
and the portion of the shaft or bar 14 which
fits into said portion 13’ is likewise noneir-
cular and it is plain, therefore, that the shaft
or bar 14 may not rotate with respect to the
associated wedge. It is obvious also that
shoulders of the T-shaped portion of the
shaft or bar 14 contacting with portions of
the wedge will cause said wedge to move
with the shaft or bar 14 when said shaft or
bar moves longitudinally of its major axis.

Associated with each of the shafts or bars

14 adjacent to the outer end thereof is a
plate 16 (Fig. 1), and arranged in contact
with the outer face of said plate is a second
plate 17. The plates 16 and 17 are provided
with alined apertures through which screws,
or other suitable fastening devices, 18 are
extended, whereby the associated plates 16
gnd}alj are fastened to the mill frame mem-

er B

The plate 17 is provided with a central
opening 19 having a shoulder 20 and ar-
ranged in this opening is a nut 21, said nut
being provided with a shoulder 22 which
contacts with the shoulder 20 within the cen-
tral epening 19 formed through the plate 17.
The nut 21 is, of conrse, provided with a
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screw threaded opening through which the
associated shaft or bar 14 extends, said shaft
or bar being provided with screw threads on
the portion theresf adjacent to the nut 21, as
shown in Fig. 1. The portions of the nuts
21 which extend béyond the associated plates

17 are preferably noncircular in shape so.

that said nuts may be conveniently rotated.
In the use of the invention when it is.de-

sired to force the, working rolls A and B into-

very close contact with the associated back-
up rolls the nuts 21, associated: with the
shafts or bars 14 cooperating with the
wedges 12 at the opposite sides of the mill,
are rotated whereby the shafts or bars 14

will be moved longitudinally of their major.
axes in a direction to cause the wedges to be’

moved in the direction indicated by the ar-

row on the wedge shown in Fig."1. This £

movement of the wedges 12 will cause the di-
vergent portions 8 of the member 5 associ-
ated with each of the wedges to be forced in
a direction away from' each other, and the

bearing members 1 and. 3 associated with.

said divergent portions 8 will move out-
wardly with said divergent portions. This
pressure being exerted against the neck por-
tions of the working rolls A and B at the
opposite ends of said working rolls will re-
sult in the upper working roll A being forced
upwardly into very firm contact ‘with the
back-up roll C, and the lower working roll
B being forced downwardly into. very firm
contact with the back-up roll D, and because
the respective wedges remain in the posi-
tions to which they have been adjusted close
contact between the working rolls and the
back-up rolls is maintained at all times.
The mechanism already described forces
the working rolls- A and B into firm con-
tact with the back-up rolls C and D so as
to maintain said working rollsin their prop-
er vertical positions. The invention: also
includes means whereby the working rolls
may be maintained in fixed horizontal posi-
tions, and this meang will now be described.
Associated with each neck portion of the
working rolls A and B is a pair of quarter
brasses 25, the quarter brasses associated
with each neck portion being located at op-
posite sides of the associated neck portion
and being alined with each other horizontally.
Iach quarter brassis provided with a concave
face 25" which contacts with the circumferen.-
tial face of the associated mneck portion
(Fig. 1). The frame members G and H of
the mill comprise, each, an inner member 26
and a pair of outer members 27 and 28, said
inner members and said outer members of
each of the frame members G and H being cut
away to provide said frame meémbers with

- circular openings G’ and H’ through which

the neck portions of the working rolls ex-
tend. The frame members & and I are at-
tached to the frame members E and F in any

_the associated backing member.

“ed elements 37 extend through

a3

convenient manner. TFixed to the .outer

-members of the frame members G and H

are plates 29 and 80, said plates being ar-

.ranged to overlap the qnarter brasses 25 as

shown in Fig. 8 to prevent said quarter
brasses from moving outwardly with respect
to the neck portions of the working rolls.
The inner member 26 forming a part of
each of the frame members G and H is cut
away to the left of the working rolls, as il-
lustrated in Figs. 1'and 8, to provide an open-
ing, said opening being extended from the
face 81 of said inner member to the adjacent
quarter brass 25. Arranged in each of the
openings- mentioned is a backing member
32 (Fig. 8), each of said backing members
having a straight face 33 which contacts with
the adjacent quarter brass and an inclined
‘ace 84 arranged at the opposite side of the
backing member to the straight face 83 there-
of. -Interposed between the face 31 of the
inner member 26 of each of the frame mem.-
bers G and H and the inclined face 34 of the
backing member 32 arranged adjacent to.said
face 81, is a wedge-shaped member 35, said
wedge-shaped members having a straight
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face which contacts with the face 81 of the -

inner member 26 and an inclined face
which contacts with the inclined face 34 of
The wedge-
shaped members 35 extend
the outer faces of the frame members G and
H, as shown in Fig. 8, and at the outer end
of each of said wedge-shaped’ members is
provided with an angular portion 85’. The
members 27 associated with the frame mem-
bers G and H are provided with elongated-
openings 36 through which the wedge-shaped
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outwardly beyond

100

members 35 extend, and 37 designates screw

threaded elements which are fixedly attached
to the inner members 26 of said frame mem-
bers. and extend outwardly therefrom
through said openings 36. The screwthread-
smooth open-
ings formed through the angular portions
35" of the wedge-shaped members, and
screwed on each of said screwthreaded ele-

‘ments and arranged at opposite sides of the

angular portion 35’ of the assoeiated wedge-
shaped members 35 isa pair of nuts 38 and 39,
- In the use of that portion of the invention
just described the quarter brasses 25 and.the
neck portions of the working rolls A’ and B
may be forced ifto firm contact with each
other by screwing the nuts 38 away from the
associated angular portions of the wedge-
shaped members, and screwing the nuts 89 in-
wardly on the screwthreaded elements 37, so
as to force the wedge-shaped members in the
direction of the arrow in Fig. 8. The move-
ment of the wedge-shaped members ill
force the backing members 32 against the
adjacent quarter brasses, thus forcing said
quarter brasses firmly against the neck. por-

“tions of the associated working rolls, while
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at the same time forcing said neck portions
of the working rolls firmly against the quar-
ter brasses at the opposite side of said neclk
portions of said working rolls. The result of
this will be that both of the quarter brasses
associated with each of the neck portions
of a working roll will be maintained in close
contact with said neck portions, whereby
horizontal movement of the working rolls
in a direction at a right angle to the major
axes thereof is prevented. -

It is obvious, of course, that one of the
organization of parts which includes the
wedge-shaped members 35 is arranged at each

- of the opposite ends of each of the work-

ing rolls, whereby said rolls are very accu-
rately and positively held in the positions
to which they are adjusted by said wedge-
shaped members,

I claim:

1. A metal rolling mill including a pair of
oppositely disposed working rolls, back-up
rolls-arranged adjacent to said working rolls,
and means whereby said working rolls may
be forced into firm contact with said back-
up rolls, said meens including bearing mem-
bers arranged in contact with the neck por-
tions of said working rolls, a member having
vieldable portions in contact with said bear-
ings, a wedge-shaped member movable be-
tween ‘the yieldable portions of said mem-
ber to move same together with the bearing
members in contact therewith away from
each other whereby the working rolls are
moved toward said back-up rolls.

2. A metal rolling mill including a pair
of oppositely disposed working rolls, back-
1p rolls’arranged adjacent to said working
colls, and means“whereby said working rolls
may be forced into firm contact with said
back-up rolls, said means including bearing
members arranged in contact with the neck
portions of said working rolls, serrations
formed on said bearing members, a member
having yieldable portions arranged in con-
tact with said bearing members, said yield-
able portions being provided with serrations
adapted to cooperate with the serrations
formed on said bearing members, and a
wedge-shaped member movable between the
yieldable portions of said member to move
same together with the bearing members in

contact therewith away from each other

whereby the working rolls are moved toward
the back-up. rolls. ‘

3. A metal rolling mill including a pair of
oppositely disposed working rolls, back-up
rolls arranged adjacent to said working rolls,
and means whereby said working rolls may
be forced into firm contact with said back-
up volls, said means including bearing mem-
bers arranged in contact with the neck por-
tions of said working rolls, serrations formed
on said bearing members, & member having
yieldable portions arranged in contact with

1,729,410

said bearing members, shoulders formed on
said yieldable portions against which said
bearing members bear, said yieldable por-
tions being provided with serrations adapted
Lo cooperate with the serrations formed on
said bearing members, and a wedge-shaped
member movable bétween the yieldable por-
tions of said member to move same together
with the bearing members in contact there-
with away from each other whereby the
working rolls are moved toward the back-up
~olls.

4. A metal rolling mill including a pair of
oppositely disposed working rolls, back-up
rolls arranged adjacent to said working rolls,
and means whereby said working rolls may
be forced into firm contact with said back-
up rolls, said means including bearing mem-
bers arranged in contact with the neck por-
tions of said working volls, yicldable ele-
ments in contact with said bearings, a wedge-
shaped member movable between said yield-
able elements to move same together with
bearing members in contact therewith away
from each cother whereby the working rolls
are moved toward said back-up rolls.

In testimony that I claim the foregoing I
hereunto affix my signature. '

LAFAYETTE YOUNG.
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