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This invention relates in general to a2 new and’

improved roll structure for employing small di-
ameter working rolls in the leveling of sheet and
strip material.

As is well known, good straightening results
can only be obtained by using closely spaced,
small diameter working or straightening rolls
through which the metal is passed so as to sub-
jeet it to reverse bends of minimum radii.

The metal sheets to be leveled and straightened
are usually comparatively wide, and the straight-
ening rolls are, therefore, of necessity long and
slender. These slender straightening roils would

small diameter sﬂra,ightening rolls b.y‘employing
a combination of large and substantially smaller
backing rolls in direct contact with said small

" diameter straightening rolls.
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obviously deflect when a sheet is passed between

them,
up. .

Various supporting roll arrangements have
been proposed in the past, such as supporting
rolls of approximately the same diameter as the
straightening rolls, these supporting rolls being
grranged in staggered order relative to the
straightening rolls, so as to support the straight-

and for this reason they have to be backed

ening rolls not only against vertical, but also.

against horizontal deflection. The objection to
this supporting roll arrangement is that the sup-
porting rolls can only be approximately as large
in diameter as the "straightening rolls are.
Hence, the load carrying capacity of the sup-
porting roll bearings is restricted. -

It has also been suggested to employ supporting
rolls which are substantially larger in diameter
than the straightening rolls and in direct contact
with them. Then adjacent supporting rolls were
broposed in staggered relationship to each other
so that the supporting rolls would alternatively
contact opposite flanks of the straightening rolls.
This roll arrangement requires narrow, cverhung
supporting rolls. A large percentage of the avail-
able room for supporting the straightening rolls
is taken up by bearings, leaving only & -much
reduced portion of the total straighening roll
length for contact with the supporting rolls.

Large diameter backing rolls not in direct con-
tact with the straightening rolls, but with smali
diameter spacer rolls interposed between straight-
ening rolls'and backing rolls have also been used
in the past. The spacer rolls in actual contact
with the straightening rolls must of necessity be
substantially smaller in diameter than the
straightening rolls tc make thesé spacer rolls
effective. In addition to a wedeing action, these
small diameter spacer rolls have to revolve at a
faster rate than the straightening rolls, thus
causing cbjectionable wear on the spacer rolls,
on-the straightening rolls proper, as well as on
the large diameter backing rolls.

The object of this invention is to eliminate
these shortcomings ang to provide a supporting
roll errangement for symmetrically backing up
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Another object is to provide any desired num-
ber of supporting roll sections consisting of large
and smaller backing rolls along the length of the
straightening rolls, . .

A further object is to provide a supporting roll

arrangement in which the relative size of the )
large supporting rolls and smaller backing rolls
may be readily varied to suit different applica-
tiohs.
' With these and other objects in view, to be
pointed out in the specification and in the ap-
pended claims, several forms in which the inven-
tion may be conveniently embodied in practice
have been illustrated on the accompanying draw-
ing in which: .

Fig. 1 is a sectional front view of g roller leveler
of which subsequent lower supporting and lower
straightening rolls are partly broken away;

Fig. 2 shows a diagrammatic view of the upper
and lower straightening and supporting roll ar-
rangement of the machine shown in Fig. 1;

Fig. 3 is a partial sectional top view of the
upper supporting rolis at the exit side of the
upper roll bank:

Fig. 4 shows a cross section to an enlarged
scale of two lower straightening rolls and their
associated large supporting rolls and smaller

- backing roll; )
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Fig. 5 is a modification of the roll arrangement
illustrated in Fig. 4, depicting a different bearing .
arrui? * 1ent and .a different ratic between the
smaller backing roll and its large supporting
rolls; - :

Fig. 6 shows a cross section of a fixed support-
ing roll shaft with rotatable supporting rolls and
rotatable sleeve; ‘

Fig. 7 lllustrates & modification of the bearing
arrangement shown in Fig. 6, in that the shaft
is not fixed but free to rotate. .

In the embodiment of the invention which I
have chosen to illustrate, the machine comprises
8 lower base {! and an upper detachable section -

_12, both of which represent the main frame of a

conventional type sheet or plate straightening
machine. It Is necessary to adjust the upper
frame 2 with respect to the lower frame (! of
the machine. For ‘this purpose a handwheel 18
iz arranged and the adjustment may be effected
in any conventional way such as by means of

‘worm gear train and threaded screws (not

shown). To the base fi -of the lower section two
uprights 14 are secured in any suitable manner.
These uprights terminate in bearing blocks (5
and i€ at their upper ends, carrying rotatably
the ends of lower straightening rolls ¢1.
Underneath the lower straightening rolls 11
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are located supporting elements to prevent these
" straightening rolls from undesired lateral and
vertical deflection. Three supporting roll sec-
tions 18, 19, and 20 are arranged along the lower
straightening rolls. These three lower support-
ing roll sections may be identical in design as
shown. Each section consists of a bearing block
21 suitably mounted on base If. The bearing
block 21 carries rotatably the shafts 22, 23, 24,
and 25 on which the large supporting rolls 26_

2,373,122 , o
backing roll usch as #48. It does: not contact’ W

sleeve 43, but absorbs the load in its own bear- .

. ings in block #4. Supporting rolls 38 and 48 are - .
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21, 28, and the end backing roll 29 (Figs. 1 and .
2) are respectively mounted. The leveler illus- -

trated comprises a train of five closely spaced
lower straightening rolls 171, Supporting rolls
28 and 27 are in contact each with two of the
straightening rolls |7 and supporting roll 28 is
in contact with. the exit straightening roll {7.
Between the supporting rolls 26, 27, and 27, 28,
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identical. Two such supporting rolls may -be

‘symmetrically fastened to each of the shafts 4§

and 42 respectively, as shown. These shafts &1 .
and 42 are free to rotate in bearing blocks 44,
Between associated supporting rolls 39 and 48,
sleeves #6 and 45 are mounted freely rotatable -
on shafts 41 and 42 respectively. :

Referring to Figs. 1 and 2, it will be seen that
the small backing roll 43 rests against sleeves
45 and 46 and has no bearings at its ends. The -
work-load absorbed by these small backing rolls
43 is transmitted through the sleeves 46 and 46
to the main bearings at the ends of shafts 82

~ and #{, respectively.

smaller backing rolls 30 and 31 are arranged -

which contact -those flanks of the straightening
rolls 17 which are not supported by the large
supporting rolls. Consequently, the large sup-
porting rolls 26, 27 and 28 and the end backing
roll 29 in combination with the small backing
rolls 39 and 31, support all straightening rolls 171
against denection in every direction.

The upper straightening rolls 32 are Journaled
at their ends in frame {2. Each one of thie upper
and lower straightening rolls 32 and [T may be
rotated by means of universal couplings 33 and
drive spindles 34 actuated in any conventional
manner, as for instance from a gearbox (not
shown). The upper straightening rolls 32 are
supported against deflection by a combination
of end backing rolls 85 and 36 on shafts 37

'

and 38, large supporting rolls 39 and 40 on shafts

a1 and 42 respectively, and small backing rolls
43, in & similar manner as the lower straighten-
ing rolls {1 already described. The upper bank
of straightening rolls in the leveler depicted com-
prises a train or bank of four straightening rolls.
The basic supporting roll arrangement is iden-
tical for the top and bottom straightening rolls
with the exception that on account of the pro-
vision of four rolls 32 in the top train, it may be
convenient to arrange two end backing rolls 35
and 38. These end backing rolls 35, 36, and
supporting rolls 39, 40, are revolubly journaled
in bearing blocks “. To illustrate that any de-~
sired number of supporting sections may be used
along the straightening rolls, the upper support-
ing arrangement is depicted as consisting of two.
~ identical supporting -sections as against three
supporting sections for the lower straightening
rolls. The number of supporting sections em-
ployed is dependent on the diameter and length
of the straightening rolls, the work-load to be
handled, and the straightening speed ' desired.
The number of supporting sections may also be
influenced by the deflection mechanism for in-
tentionally flexing the straightening rolls for
“correcting the mill shape of the work-material.
While .for simplicity’s sake non-adjustable sup-
ports have been depicted in the drawing, it is

understood that the several supporting roll ar-
- rangements may be employed in combination
with any one of the deflecting mechanisms known
in the art.
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Fig. 4 shows diagrammatically one basic lower
roll unit consisting of two supporting rolls 26
and 21, their sleeves 41 and 48 respectively, their
assoclated backing roll 30, and two straightemng
rolls 11. All the supporting sections are built-up
based -on these roll units by using when neces-
sary end backing rolls such as 29, 38, and 36.. It
will be seen that sleeves 47 and 48 in this ar-
rangement really consist of roller bearings
mounted on shafts 22 and 23 respectively.. The
inner races 49 and 80 are fast to shafts 22 and
23 respectively, and the outer races. or sleeves
47 and 48 represent the outside races of the roller
bearing.

" It is assumed. that the straightening direction
of the leveler is from left to right as indicated by
arrow in Fig. 2. Then the straightening rolls {1
will travel in a clockwise direction, and conse-
quently supporting rolls 26 and 21, in contact

- with the outside flanks of the straightening rolls
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Fig. 3 illustrates in great.er detail the arrange- -

ment of the end backing roll 38 and the two
supporting rolls 40 and 39.

The end backing roll 3§, Fig. 3 is shown in-
tegral with shaft 38 and rotatably mounted in
bearing blocks 44. It will be noted that this
end backing roll 36. takes the place of a small

70
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.22 and 23 respectively.
scribed arrangement of the bearings, the respec-

.ing rolls with no end backing rolis.

11, will travel in counter-clockwise directions.
asmuch as supporting rolls 26 and 27 are fastened
to shafts 22 and 23 respectively, these shafts 22
and 23 with their associated inner races 49 and
50 will also revolve in counter-clockwise direc-
tions. The backing roll 38, in contact with the
inner flanks of straightening rolls 17, will travel
in counter-clockwise direction. The pressure ex-
erted by the straightening rolls 1T on backing
roll 30, when work-material is passed through
the leveler, is transmitted directly to the sleeves
47 and 48 and these sleeves will consequently ro-
tate in clockwise directions. It should be noted
that with the inner races 49 and 80 traveling
in counter-clockwise direction and the outer -
races or sleeves 47 and 48 traveling in clockwise
direction, the small rollers 61 of the roller bear-
ings will rotate at a relatively fast speed in a
clockwise direction around their own longitudi-
nal axes so that minimum friction is created -
between the rotating parts. These small roliers
81 will also have & relatively slow rotation around
the longitudinal axes. of their associated shafts
In fact, due to the de-

tive directions of rotation of the sleeves, of the

‘backing roll, and of the straightening rolls, are

all in perfect harmony and assist each other in

_maintaining the desired rotation with minimum

{rictional losses, and consequently with a mini-
mum amount of wear between the several rotat-
ing elements.

It is pointed out that, instead of the roll ar-
rangement- shown, three identical supporting
rolls may be used for supporting the four upper
straightening rolls 32. This roll arrangement -
would then necessitate a total of two small back-
This ar-

In. -



5973123

rangement is not specially shown, because it
would be identical to the support shown for the
lower straightening rolls 17 with the first
streightening roll on the entry side and its end
backing roll 29 eliminated. A number of other
veriations . in the supporting roll arrangement
may be similarly obtained depending upon the
number of straightening rolls of which the upper
and lower trains are made up. While it is desir-
able from a manufacturing point of view to pro-
-vide identical supporting roll sections along one
train of straightening rolls, as shown in connec-

* tion with sections 18, 19, and 20, Fig. 1, this is
not essential and each section may have its in-
dividual supporting roll arrangement differing
from that of the others.

Fig. 5 illustrates a bearing arrangement similar
to that of Fig. 4. Instead of employing roller
bearings for the sleeves as in Fig. 4, the sleeves
41’ and 48’ are solid bushings rotatably mounted
on shafts 22’ and 23’. .It will be noted that with
& clockwise rotation of the straightening rolis 11,
similarly as deseribed in connection with Fig. 4,
the shafts 22’ and 23’ rotate in counter-clock-

"~ wise directions, and the sleeves 41’ and 48’ re-
volve in clockwise directions. Because shafts 22’
and 23’ rotate in opposite directions to sleeves
47’ and 48’, there will be slightly higher fric-
tional losses than with the roller bearings shown
in Fig. 4, aside from the fact that, generally
speaking, a roller bearing in itself causes. less

[
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friction than a solid bushing or sleeve. It will

be noted in Fig. 5 that the straightening rolls 71
and the supporting rolls 26’ and 21’ are approxi-
mately of the same size as those depicted in Fig.
4, but the backing roll 30’ is of considerably
larger dlameter than supporting roll 30 in Fig. 4
On the other hand, the outside diameters of the

sleeves AT’ and 48’ are smaller than those in

Fig. 4. It may thus be clearly seen by compar-
ing Figs. 4 and 5 that any desired diameter ratio
between supporting rolls, backing rolls, and
straightening rolls may be obtained with my new
supporting roll arrangement. The horizontal
tangent to the upper surface of the backing roll
30’ is nearer the common horizontal tangent to
- the upper surface of supporting rolls 26’ and
27’ than in the corresponding arrangement illus-
trated in Fig. 4. In other words, the distances
between the top points on rolls 30’ and 26, 27’,
may be varied as desired to support loads at dif-
ferent levels which makes  this supporting. ar-
rangement also applicable to conveyors and the
“ lke. It is understood that regardless of the ratio
of these various roll sizes, either bushings, roller
bearings, or any other type of anti-friction bear-
ings may be employed.
In Figs. 1 to 5 inclusive, it was assumed that

" all the shafts such as 22, 23, 24, 41, 42, carrying -

the-supporting rolls were rotatably mounted at
their ends. This, however, is not essential in the
application of my proposed supporting arrange-
ment, as may be noted from Fig. 6 which shows
a cross section through one modified supporting
roll shaft unit.- If the bearing arrangement ac-
cording to Fig. 6 is employed, the outside ends
- of shaft 22’’ may be fixed against rotation in
their bearing blocks. The supporting rolls 26’’
may be mounted on anti-friction ‘bearings as
shown to be freely rotatable on shaft 22’/, Sleeve

47’’ may salso be mounted on roller bearings on .

‘the fixed shaft 22'/,

. rolls 26’ and sleeve
posite rotations,

_Fig. 7shows a further modiﬁcation of the bear—

thus -allowing supporting
" independent and op-

40

. ment.
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ing arrangement previously shown in Figs. 1 to 5
inclusive, in that the shaft 22°// is freely rotatable
in anti-friction bearings 52. Contrary to Figs. 1
to 5 inclusive, however, the sleeve may either be
an integral part of shaft 22’’’ as shown, or keyed
to this shaft to force sleeve and shaft to rotate
as 8 unit, On the other hand, supporting rolls
26’’’ are shown to be mounted in anti-friction
bearings on shaft 22’’’ ‘to allow the supporting
rolls 26’’’ rotation in opposite direction to shaft
22III

The various bearing and roll arrangements
shown are susceptible to a number of other modi-
fications without departing from the spirit of the
present invention. For instance, referring to
Fig. 3, only one supporting roll 89 may be mount-
ed in the middle of shaft 41 to take the position
of the sleeve 46, and two sleeves may be mounted

in the present positions of supporting rolls 38.

Then two backing rolls 43 would be provided in-
stead of one as shown, without changing the
effectiveness of the proposed supporting arrange-
_ Therefore, the scope of the invention is
to be restricted only by the limitations contained
in-the appended claims. ‘

I claim: ]

1. A supporting roll structure of the character
described comprising at least two revolubly
mounted supporting rolls of relatively large diam-

.eter, said supporting rolls including elements

freely rotatable around the same axes of rota-
tion as said supporting rolls, at least one back-
ing roll of relatively smaller diameter than said
supporting rolls, said backing roll being spaced
between two adjacent supporting rolls so as to
contact said freely rotatahble elements for rotat-
ing said backing roll in the same direction as
its associated supporting rolls.

2. A supporting roll structure comprising at
least two work-engaging rolls, supporting rolls of
relatively large diameter in contact with opposed
flanks of said work-engaging rolls, sleeves freely

. rotatable around the same axes of rotation as

50

said supporting rolls, relatively smaller backing
rolls revolubly engaging adjacent flanks of‘ said
work-engaging rolls and said sleeves for support-
ing said work-engaging rolls against undesired
vertical and horizontal deflection under load.

3. A supporting roll. structure for a- train of
closely and substantially evenly spaced work-en-
gaging rolls comprising supporting rolls of rela-

* . tively large diameter in contact with and spaced
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between successive pairs of work-engaging rolls,
backing rolls interposed between two adjacent
supporting rolls and revolubly engaging their as-
sociated work-engaging rolls, said supporting
rolls and said backing-rolls combining in their
action to maintain said associated work-enga.ging :
rolls against undesired deflection.

4. A roll structure comprising a plurality of
straightening rolls, supporting rolls positioned’

* betweenandrevolubly contacting the inside flanks
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of successive pairs of straightening rolls, said
supporting rolls being provided with rotatably
mounted sleeves, backing rolls located between
adjacent supporting rolls and revolubly engaging
the outside flanks of said pairs of straightening
rolls and said sleeves for supporting said
straightening rolls against undesired vertical and
horizontal deflection under load.

5. In a sheet flattening device at least two
work rolls for engagement with one surface of the
sheet to be flattened, two supporting rolls spaced
symmetrically with respect to said work rolls,
said supporting rolls revolubly engaging at.a cer-
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tain level those flanks of their associated work
rolls which are turned. away from each other,
elements freely rotatable around the same axes
of rotation as said supporting rolls, at least one
backing means positioned between said work
rolls and rotatably contacting their adjacent
flanks at a higher level than said supporting rolls
for backing-up said work rolls against undesired
vertical and horizontal deflections under load.

6. In a supporting mechanism of the charac-
“ter described, work rolls, supporting rolls of rela-
tively larger diameter than said work rolls, said

supporting rolls being symmetrically spaced with '

respect to said work rolls and being-in contact
with the latter, at least one backing roll posi-
" tioned between adjacent supporting rolls, the
longitudinal axis of said backing roll being posi-
tioned between the plane common to the lon-
gitudinal axes of said supporting rolls and the
plane common to the lines of contact of said sup-
porting rolls with said work rolls, said supportine
rolls and saild backing rolls combine in their ac-
tion to maintain their associated work rolls

against undesired horizontal as well as vertmal
" deflection.

7. A supporting roll arrangement for the work
rolls of roller levelers comprising in combination

with said work rolls between which the work- -
material is to pass, supporting means of relative-.

1y larger diameter than said work rolls symmetri-
cally positioned with respect to at least two of
said work rolls and revolubly contacting those

flanks of said work rolls which are turned away

from each other, rotatable elements associated
with each of said supporting means and having
the same axes of rotation as said supporting
means, backing means positioned between two
adjacent supporting means and revolubly engag-
ing sald rotatable elements as well as the adja-
cent flanks of sald work rolls for the support
of said work rolls against undesired horizontal
and vertical deflection. :

8. A supporting roll arrangement for the
straightening rolls of roller levelers comprising
in combination with said straightening rolls, sup-
porting roll® of substantially larger diameter
than said straightening rolls spaced to rotatably
engage subsequent pairs of straightening rolls,
independently rotatable elements having the
same axes of rotation as said supporting rolls,
relatively smaller backing rolls positioned be-
tween subsequent supporting rolls, said backing
rolls being in- contact with said straightening
rolls and with said rotatable elements to support
said straightening rolls against undesired verti-
cal and horizontal deflection.

9. A supporting roll arrangement for roller
levelers comprising straightening rolls between
which the work material is to pass, relatively
large diameter supporting roll units contacting
subsequent pairs of said straightening rolls,
sleeves rotatably mounted on said supporting roll
units for the independent rotation of said sleeves
and of said supporting roll units, backing rolls
positioned between subsequent pairs of said
straightening rolls, said backing rolls being revol-
- ubly in contact with said straightening rolls and
with said sleeves to cause said sleeves and said
: stralghtening rolls to rotate -in identical direc-

tions and to cause their associated supporting
- rolls and backing rolls to rotate m respective

opposite directions thereto.
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10. A supporting roll arrangement for & train
of straightening rolls comprising supporting rolls
of relatively large diameter located in staggered
relation to subsequent pairs of said straighten-
ing rolls, backing rolls of relatively smaller diam-
eter spaced between adjacent supporting rolls,
said supporting rolls and said backing rolls being
in revoluble engagement with respective opposite
flanks of- their associated straightening rolls for
the support of said straightening rolls against
undesired vertical and horizontal = deflection
under load.

11. In combination with a series of equally
spaced and closely arranged small diameter
straightening rolls in a sheet straightening ma-
chine of the class described, of backings dis-
posed between adjacent rolls of greater diameter
than the rolls, said backings including portions
engaging the flanks of the rolls in supporting
the rolls against undesired vertical and horizon-
tal deflection when under load, and means elim-

"inating excessive frictional engagement between

the rolls and backing.

12. In mechanisms of the character descriked,
a plurality of closely spaced straightening rolls
for engagement with one surface of the work

terial to be flattened, a train of -supporting
rolls of relatively larger diameter: than said
straightening rolls spaced relative to the latter
in such a way that one of said supporting rolls
at one end of said train reinforces one straight-
ening roll while the remaining supporting rolls
each reinforce adjacent flanks of ‘two of said
straightening rolls, freely rotatable, sleeve-like
elements associated with each of said supporting
rolls, and backing rolls of relatively smaller diam-
eter than said supporting rolls spaced between

- adjacent supporting rolls and restirig against said

elements while at the same time backing-up those
flanks of said straightening rolls unsupported by
said supporting rolls..

13. A roll structure comprismg a plurality of
straightening rolls, a multiplicity of supporting
sections located along said straightening rolls,
each-of said supporting sections comprising sup-
porting rolls of relatively larger diameter than
sgid straightening rolls in contact with and
spaced between successive pairs of said straight-
ening rolls, independently rotatable elements as-
sociated with said supporting rolls, and backing
rolls interposed between adjacent supporting -
rolls and in engagement with said elements and
said straightening rolls, said supporting rolls and
said backing rolls effecting in combination a rigid
reinforcement of said straightening rolls against
undesired deflection under load. o

14. A supporting roll structure- for a train of
substantially evenly spaced work engaging rolls
comprising supporting rolls of relatively large
diameter in contact with and spaced between suc- .
cessive pairs of work engaging rolls, auxiliary
backing rolls interposed .between two adjacent
supporting rolls and revolubly engaging the
flanks of their associated work engaging rolls at
higher levels than their associated supporting
rolls, said supporting rolls and said backing rolls
combining in their action to maintain said asso-~
ciated work engaging rolls against undesired de-
flection.

FRIEDRICH K. MAUSSNEST.



