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PATENT OFFICE.

GEORGE A.YWISE, OF PITTSBURGE, PENNSYLVANIA, ASSIGNOR{?TO SUTTOﬁ-ABRAMSEN
- ENGINEERING COMPANY, OF PITTSBURGH, PENNSYLVANIA, A CORPORATION OF

. PENNSYLVANIA,

LEVELING APPARATUS FOR METALLIC SHEETS AND THE LIKE.

Application filed June 15, 1922, Serial No. 568,508,

To all whom it ‘may concern: '
Be it known that I, Gzorce A. Wisy,
a citizen of the United States, residing at
. Pittsburgh, in the county of Allegheny and
5 State Qf%Pennsylvania, have invented a new

and useful Improvement in a Leveling Ap-_
paratus. for Metallic Sheets and the like, of

- which the following is a specification.

- This invention relates to leveling ap-

16 paratus for flattening hot or cold metallic
" sheets or plates. o T

Finished sheets or plates, particularly.

sheets, generally present a-dished contour,
that is they vary from 'a trie plane in hav-
15 ing a slow or® gradual. inclination: from
points adjacent the central longitudinal
Iine of the sheet outwardly to the edges
thereof. The finished sheets or plates also
frequently have a definite bow. or ridge ex-
0 tending longitudinally thereof, and in some
cases show-a wavy surface. This distorted
condition . causes serious manufacturing
troubles to all users of metallic sheets or
plates.. = o o .
25 ° The object of the present invention is to
- provide apparatus capable of removing
- these objectionable features, and. producing
a perfectly flat or level sheet or plate.
Further objects of the invention are to
provide -apparatus having the advantages
noted above which is further susceptible of
adjustment for differences in the degree to
which the sheets or plates of different runs
or lots are distorted, and in which the ad-
justment may, be cffected so readily that an
exact adjustment may be made almost in-
. stantly should the degree of distortion of

30
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the sheets ot plates alter during the continu-:

ance of a single run through a hot mill due
to any cause, as for instance a change in the
temperature ‘of the sheets or plates, or a
change in the temperature of the mill rolls.

Another object of the invention is to pro-

40

vide apparatus which may be adjusted to-

4
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such a fine point that it will act upon and
correct the slightest distortion in the sheets
or plates. ' ‘ ' '

Another object of the invention is to pro-
vide means for checking any tendency for
the sheets or plates to sweep upwardly or
downwardly as they pass from -the appa-
ratus. . o

In the accompanying drawings Figure 1
is a side elevation of the machine; Figure

5

=]

2 is an elevation of the opposite side there- -55
of; Figure 3 is a plan view thereof; Figure
4 is a vertical longitudinal seetion through
the machine on ‘the line 4—4 Figure. 3;
Figure 5 is a section on the line X—X Fig-
ure 3; Figure 6 is a section on the line X-~X 60
Figure 3, showing on an enlarged scale a

~portion of the apparatus as shown in Figure

5; Figure 7T is a sectional detail in enlarged .
scale on the line 7—7 Figure 8; Figure 8 is

"a cross sectional ‘view  on -the line -8—8 65..

Figure 3; and Figure 9 is a sectional detail -
on - an enlarged scale taken on the line 9—9. .
Figure 8. - . - BT :
The machine compriseg primarily a base
1, a main frame 2 secured thereon, a cap 70
frame 3 on the main frame, rolls, means”
for actuating the same, means for the inde- -
pendent vertical adjustinent of one of the
rolls, means for the simultaneous vertical
adjustment of other of the rolls, and means 75. -

_for 'adjustably tilting certain of the rolls,

independently of the general vertjedl ad-"
justment. Gl
The train of lower rolls 4 are trunnioned.
in stationary bearings 5 in the main frame 80
2 of the machine. These rolls are positively
actuated by means of a pulley or the like
mounted on a.shaft 7 and adapted to re-
ceive power from- any suitable source; a
pinion 8 mounted on'the shaft 7 at the side 85
of the machine opposite to the pulley 6, a .-
train of pinions 9 and 10 mounted in the

frame 2 and in the housing 11 thereon, and

pinions 12 on the trunnions 18- of the rolls
4 and meshing with the pinions 10. ~.--80
The upper train or tier .of rolls 14 are
trunnioned. in-vertically adjustable bearing
blocks 15, which engage with vertical guide
pins or posts 16 extending into boththe
main frame 2 and the cap frame 8 of the 99
machine. As shown with particular clear-
ness in Figures 7 to 9 iniclusive of the draw-
ings, clearance spaces 17 for the wvertical
movement of the bearing blocks are:‘pro-
vided within the main frame 2 and cap
frame 3, and the guide pins 16 pass through
these spaces. : S
For the sake of convenience,” the sepa-
rately adjustable unit of the upper rolls 14
will ‘e given the special identifying char- 108
acter “ A ”, and the skew or tiltable rolls the
identifying characters “ B” and. ¢ C”. :
-~ The means which operate directly on the

100 -
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. bearing bibcks 15 of the upper rolls 14 for-

10

raising and lowering the same are identical
for all of the upper rolls. s
shown in detail in Figure 5 of the drawings,

- comprise a screw 18 threaded into 2 nut 19,

which is immovably secured in .the -cap
frame 3 as by being forced thereinto. The
lower extremity of the screw 18 is.secured
to a foot 20 which is bolted to the upper
extremity of the bearing block 15. Rota-

. tion of the screw 18 in one direction there-

15

fore lowers the block to which it is secured
while rotation.in the opposite direction
raises the block. . - .~ :
All the upper rolls, with the exception of
the roll A, are adjustable simultaneously and

equally by common means provided for that.

purpose. Such means comprise a shait 21;

" . ‘which extends completely across the .ma-.

- 20
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chine, and which is mounted in bracket bedr-
ings 22 and 23 secured to the opposite’ sides
of the cap frame 3. The shaft 21 is operated
by a.wheel 24, and is provided with bevel
pinions 25 and 26 meshing with bevel gears
27 and 28 on the adjusting scréws 18 which

it immediately overlies on both sides of the

machine. The operation of wheel 24 in one
direction or the other thus serves to raise or
lower the particular one of the rolls 14
which it overlies.

.

In order to transmit motion for adjuste‘

ing all the upper rolls of the set simultane-

.ously, a pinion 29 is mounted on each of the-

screws 18, and these pinions intermesh along
both sides of the machine. As the direction
of rotation of adjacent pinions 29 and their
screws 18 is thus opposite, adjacent screws
18 are oppositely threaded in their nuts 19,

‘so that the effect is uniform throughout the

machine. The end roll A of the rolls .14 of-

~ the upper train or tier is provided with an .
_ independent shaft 30; having bearings 31 .

and 32, and arranged to be actuated by the
wheel 83. The shaft 30 has thereon the hevel
pinions 34 and 35 meshing respectively with
the bevel gears 36 and 37 on the adjusting

_screws 18 of this independently adjustable .

roll A. , S .
-The roll A is rendered capable of an in-’

dependent adjustment so that, as stated

above, it may be adjusted to cause the sheets

-or plates to be passed straight from the ma-

" 65

- position a tendency for the sheets or plates . 2
“dishéd, so as to give the sheets or plates a

chine: Thus if there is a tendency during a
run for the sheets to sweep upwardly, this

“tendency may be corrected for by-lowering.

the roll A; and if with the roll A in such’

- to sweep downwardly should develop, this’

" 60

tendency may be corrected by.raising-the
roll the necessary distance. L

Tt .is in the arrangement of the rolls B
and C that the chief novelty of the present’

- invention resides.

These rolls B and C are mounted in a niém-
ner exactly similar to the other rolls 14 of

Such means, as

1,516,627

the upper” tier. Means are provided, how-

ever, for independently raising or lowering
one end of each of these rolls. For the pur-
pose of raising and lowering the roll B, the

shaft 88'is mounted transversely of the ma-

chine in bearings 39 and 40, and is arranged

70 -

to be rotated. by means of the wheel 41. On

the side of the machine adjacent the wheel
41 shaft 88 js-provided with a worm 42
meshing with a worm gear 43 ‘carried by

15

the portion of nut 19 which extends above =

.the. cap frame 3.

-~ “When, therefore, wheelb 41 is operated,

" shaft 88 is rotated and the motion-is frans-

mitted to thé screw 18 by means of the mesh-
ing.of worm 42 and worm gear 43..- The ro-

‘tation of screw 18 in its nut 19 causes verti-

cal movement of the screw to raise or lower
the end of the roll thus acted upon. This
action -tilts the roll as shown in Figures 6
and 7. In order to permit this tilting a

80

85

slight amount- of play is permitted between

the bearing blocks 15 and guide pin 16, as:

shown

K‘articularly in Figure 7 of the draw-
ings, : A

s the required tilting of the roll .is

90

extremely slight, this amount of play need *-

not-be great: '

FEr
\

1y of the machine, and mounted in bearings

45 and 46, - This shaft 44 is rotated by means

The means for tilting the other skew roll -
C comprises a shaft 44 exteriding transverse-

95

of a wheel 47 disposed adjacent the wheel 41 - '

for operating shaft 38. At the side of the
machine opposite the wheels 41-and 47 the .-

shaft 44 is provided with a worm 48 mesh-

100

ing with the worm gear 49 on the screw 18 of .

the roll C. .As shown in Figures 8 and 9 of
the drawings, the structure operating direct-
ly on one end of the roll C is identical with
that operating directly upon the opposite
end of the roll B. °~ ° ,

As the opposite ends of the two rolls B

105

and C are independently adjustable, they..

may be set to operate upon deviations of dif-
ferent ‘degree on the two sides of the sheets.

-~ Theoperation of themachine will be read-

ily understood. It should be noted that the

110

lower rolls 4 and the upper rolls 14 are rela- . -

tively staggered, so that the sheef or plates
is subjectéd to a repeated flexing during its

115

passage through the rolls. This action flat- -

tens out longitudinal bows in the sheet or.

plate and also-correct$ a wavy contour there-
of. Simultaneously the skew.rolls B and

O:serve to flex the sheets or plates longitu- -
‘dinally beyond their plane in a direction op-

posite to that in which they are naturally

permanent set in a true plane. ,

The roll A operates as previously. de-
scribed to direct the sheets as they pass from
the machine, IR o

Tt will also be seen that the ready and in-

'dependent_ adjustment of the rolls B and C

permits; the machine to be accommodated

120
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to deviations of varying degree in the prog-

-ress of a run through a hot mill without

10

20

25

shuiting out the hot volls for that purpose.
If, it should he observed during use of the
apparatus in any conneclion that the sheets
passing from the macliine have either had
their cished contour insufficiently corvected,
or that there has been an overcorrection pro-
diicing a dish in the opposite direction, the
proper adjustment may be instantly made.

Leveling machines previously in use have
embodied the general principle of using
tiers of relatively staggered rolls for level-
ing or flattening sheefs or plates, all the
rolls of one such tier being simultaneously
adjustable vertically -of the machine. Such
machines, however, have failed to com-
pletely fulfill their purpose because the
dished contour of finished sheets or plates
i5 not readily corrected permanently, the re-
stliency of the metal tending to cause the
sheet or plate to return to dished form after
leaving the leveling machine.

The leveling machine of the present in-
vention possesses a marked advantage in
that it presents practical means for break-
ing down the dished contour of sheets and
plates in such manner that the metal of the

. sheet or plate is permanently established in

30
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a true plane, without any tendency toward

returning to a dished contour. ‘

The machine further permits an increased
production of sheets in the use of any sheet
producing equipment, because of the ability
of the machine to correct any amount of
distortion that may occur in a sheet or plate
mill.

It will be understood that the machine
may be modified in a number of particulars
without -departing from the spirit of the
invention. Thus the number of skew rolls
may be varied in number. :

As the machine is susceptible of a num-
ber of other modifications without departing
from the spirit of the present invention,the
scope of the invention is to be restricted only
by the limitations contained in the appended
claims. '

What T claim is: .

1. In a machine for leveling sheet and
plate metal the combination of a machine
frame, a tier of lower rolls having bearings
in said frame, a tier of upper rolls mounted
in vertically adjustable bearings, adjusting
screws arranged to adjust the rolls of said
tier vertically, means for acting upon all
of said adjusting screws simultaneously to
adjust the upper tier of rolls as a unit, a
roll in said upper tier adjustable in bear-
ings tiltable in the frame, and means ar-

ranged to act upon the adjusting screw at -

one end of said roll independently of the
other rolls-of the tier for tilting said roll in
the machine. ‘

23

2. In a machine for leveling sheet dnd
plate metal the combination of ‘a machine
frame, a tier of lower rolls having hearings
in said frame, a tier of npper rolls mounted
in vertically adjustable bearings, adjusting
serews arranged to adjust the rolls of said
upper tier vertically; means for acting upon
all of gaid adjusting screws simultaneously
to adjust the upper tier of rolls as a unit,
two rolls in said upper tier being trunnioned
in bearings tiltable in said frame, and means
arranged to act upon the adjusting screws
at opposite ends of the two rolls independ-

ently of the other rolls of the tier for tilting

the rolls in opposite directions in the ma-
chine. o

3. In a machine for leveling sheet and
plate metal the combination of a machine
frame, a tier of lower rolls having bearings
in said frame, a tier of upper rolls mounted
in vertically adjustable bearings, means for
adjusting vertically hoth ends of each roll
of.the upper tier, a plurality of the volls of
the upper ticr being susceptible of vertical
adjnstment at one end thereof independ-
ently of the other rolls to produce tilting
of such rolls, actuating means arranged to
act. upon said adjusting means to simul-
taneously raise or lower both ends of all
rolls of the tier as a unit, and independent
actuating means arranged to act upon said
adjusting means to raise or lower one end
of each of said tiltable rolls independently
to tilt the roll. '

4. In a machine for leveling sheet and
plate metal the combination of a machine

frame, a'tier of lower rolls having bearings -

in said frame, a tier of upper rolls mounted
in vertically adjustable bearings, means for
adjusting vertically both ends of each roll
of the upper tier, a plurality of the rolls of
the upper tier being susceptible of vertical
adjustment .at. one end thereof independ-
ently of the other rolls to produce tilting
of such rolls, acluating means arranged to
act upon said adjusting means to simultane-
ously raise or lower hoth ends of all rolls
of the tier as a umit, independent actuating
means arranged to act upon said adjusting
means to raise or lower one end of each of
said tiltable rolls independently to tilt the
rolls an upper roll mounted at the discharge
end of the machine independently of the
tier of rolls, and means for the independent
vertical adjustment. of said roll to direct
sheets or plates as they issue from the ma-

-chine.

In testimony whereof, I hereunto.set my
hand.. ' '

GEORGE A. WISE,
Witnesses:
R. M. Gavenan,
E. B. Waurers,
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