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This invention relates to a process of and ap 
paratus for operating on sheet metal, wherein 
the sheet metal is supplied in sheets or sections 
or is continuously fed from a suitable source of 
Supply, such as a coil. It is well known that the 
fibers of sheet metal, as the latter comes from 
the mill, are under tension or strains and in some 
instances buckles so that unless these charact teristics are removed, that is, the fibers treated 
to bring them into a uniform relation or under 
equal tension, there is danger of imperfections 
resulting in the sheet metal, the sheet metal 
warping after it has been fabricated or portions 
thereof becoming distorted during fabrication. 
The herein disclosed process serves to eliminate 
these inherent characteristics from hot or cold 
rolled sheet metal to condition it for various 
kinds of fabrications or forming it into a prede 
termined shape, ready for welding and cutting 
into Sections, or cutting into sections where the 
predetermined shape is such as not to require 
welding. 
My process has peculiar advantages since it is 

applicable to remove scale in a simplified man 
ner from hot rolled stock, where the latter (a) 
is to be subsequently cold rolled, (b) is to be 
fabricated into preformed shapes, more particu 
larly where the latter, such as the seams of pipe, 
require welding, or (c) is to be galvanized, 
painted or otherwise treated. 
Whether the material is to be cold rolled previ 

ous to fabrication thereof or used for fabrication 
without cold rolling, the scale must be removed. 
The methods and operations for removing the 
Scale as heretofore employed, so far as my knowl 
edge goes, consist in grinding or sand blasting 
the surfaces of the metal or subjecting it to pick 
ling, which latter operation not only requires 
large and Special equipment, but is objectionable 
on account of the atmospheric conditions inci 
dent to pickling, high cost of labor and the time 
consumed to effect pickling and removal of acid 
from the metal surfaces. In the employment of 
ny proceSS upon hot 'rolled sheet metal it not 
only conditions the metal for fabrication, but 
simultaneously removes the scale from both sur 
faces of the material, thereby eliminating the 
pickling operation or employing other means for 
removing the scale, and insuring substantial sav 
ings in time and labor costs. Furthermore, my 
process simplifies the fabrication of sheet metal 
since the hot rolled sheet metal, as it comes from 
the mill, may be conditioned, prepared and 
shaped as a continuous operation in substantially 
a unitary apparatus. 
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In cold rolled metal it is well known that the 
molecular structure on or adjacent the surface 
of the stock differs materially from the molecular 
structure interiorly of the stock so that the fibers 
of the metal are non-uniformly related and so 
long as this condition exists the material cannot 
be advantageously operated upon to adapt it for 
various uses. 
In order to adapt sheet material to various me 

chanical operations, such as shaping, stamping, 
bending and drawing, these inherent character 
istics must be removed or eliminated; that is, 
the molecular structure of the metal must be uni 
form throughout its entire area, So that when 
the sheet metal is subjected to any of these me 
chanical operations, the metal will flow evenly 
and not crack, buckle or pucker up. 
In the employment of my process upon cold. 

rolled sheet metal the latter is conditioned for 
fabrication, particularly for stamping and deep 
drawing operations; that is, the fibers of the 
metal are brought into a uniform relation devoid 
of inherent stresses. 
One object of the invention is to provide an 

improved process of conditioning sheet metal, 
whereby strains and stresses in its molecular 
structure are eliminated. 
Another object of the invention is to provide 

an improved process of removing scale from hot 
rolled stock preparatory to cold rolling or fabri 
cation. 
Another object of the invention is to provide 

an improved process of conditioning sheet metal 
and forming it into predetermined shapes in cross 
Section. 
Another object of the invention is to provide 

an improved apparatus for continuously remov 
ing strains and stresses in sheet metal and fabri 
cating it into predetermined shape. 
Other objects of the invention will be apparent 

to those skilled in the art to which my inven 
tion relates from the following description taken 
in connection with the accompanying drawings 
illustrating suitable apparatus, partly diagram 
matic, capable of carrying out the steps of my 
process, wherein Figs. 1 and 1A together show 
a plan view thereof. 

Figs. 2 and 2A together show a side elevation, 
a portion of the latter view being a diagrammatic 
section on the line 2A-2A of Fig. 1A. 

Fig. 3 is a diagrammatic view on the line 3-3 
of Fig. 1A. 

Fig. 4 is a fragmentary view showing a differ 
ent form of mechanism. 
The sheet metal A is preferably supplied from 
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a colla, which is automatically moved in a guided 
direction to maintain its outer convolution in a 
predetermined relation to a guide means, indi 
cated as an entirety at , to prevent any break 
in the sheet metal between the coil and the con 
ditioning means indicated as an entirety at 2. 
The supporting and moving means for the coil a 
and the guide means f form the subject-matter 
of my co-pending application, Ser. No. 420,639, 
filed November 27, 1941, for which reason such 
mechanism is not claimed herein. Where condi 
tions permit, as the material is supplied from a 
co, the inner terminating end of one coll may 
be welded to the advancing end of the next coil. 
to provide for continuity of the material. The 
next step consists in conditioning the sheet metal, 
that is, subjecting the material to a kneading 
operation, to remove strains or stresses in the 
fibers thereof and where hot rolled material is 
employed removing all scale from its opposite 
surfaces. In carrying out this step, the sheet 
metal passes to and is wrapped around portions 
of a plurality of rolls 3, 3, disposed in closely re 
lated side by side relation, the material engaging 
one side of each roll and the opposite side of the 
adjacent roll or rolls and held in engagement 
with the surface of each roll, the effect of which 
is to maintain the material in closely, wrapped 
relation to all of the rolls 3 and to control its 
movement directly from each roll to the adja 
cent roll. In passing around these rolls, con 
tiguous portions of the metal are bent or flexed 
in one direction about or on a relatively short 
radius and immediately bent or flexed in the Op 
posite direction on a relatively short radius, so 
that the fibers of the sheet metal A are succes 
sively subjected to bending operations on trans 
verse lines and to a stretching or tension and 
compression and hence are relatively distorted 
and broken down, the effect of which is to remove 
strains or stresses existing in the metal filbers. 
As a result of these operations, the molecules or 
fibers of the metal throughout its entire area as 
sume a uniform relation or a substantially uni 
form molecular structure, so that the metal may 
be subjected to various mechanical operations and 
readily fabricated into any predetermined shape. 
To simplify the positioning of the advancing 

end of the sheet material in Operative relation to 
the rolls 3, I provide a pair of guide rolls 4, guide 
devices S, 5a, a set of guide rolls 6 in operative 
relation to each roll 3 and a guide between the 
rolls 8. Rearwardly of the rolls 3 I provide ad 
justably mounted leveling rolls 9 and adjustably 
mounted wire brushes 8. Each set of rolls t is 
preferably mounted on a base 6a, the latter in 
turn being slidably mounted on a rod 6b hav 
ing a collar 6b', which forms the abutment for a spring ic normally acting on the adjacent base 
6a to yieldingly press the rolls 6 toward the adja 
cent roll 3. After the material has been posi 
tioned in the machine, the rolls 6, leveling rolls 
9 and wire brushes may be adjusted for operative 
relation to the material. 
Where the sheet metal is pulled through and 

between the rolls 3, 3, for example by a pair of 
driven rolls 8, the sets of rolls 3, 6 may be mount 
ed to freely rotate and thus be rotated by the 
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the rolls 3, B, by a suitable drive means such as 
indicated as an entirety at at. 
Where leveling of the sheet metal A is found 

desirable, it feeds from the rolls S, to a plurality 
of upper and lower leveling rolls , which serve 
to straighten the sheet metal in a well known 
manner. The leveling rolls are arranged to en 
gage the upper and lower surface of the material, 
the periphery of each upper roll 9 being disposed 
in a plane below the peripheries of the adjacent 
lower rolls 9. In the accompanying drawings I 
have shown two upper rolls related to three lower 
rolls, but I may provide additionally related rolls 
when found desirable. 
The next step consists of subjecting the con 

ditioned sheet metal to shaping devices while 
being fed forwardly, to impart to the sheet metal 
a predetermined cross sectional shape, such de 
vices being shown by way of example as sets of 
shaping rolls , , 2, and f co-operatively 
related to form the sheet metal into tubular shape, 
as shown at B, with its seam edges in close re 
lation. The shape B feeds from the shaping de 
vices to and through suitable sizing rolls 4 and 
may then be welded. 
The shaping rolls of each set are driven through 

suitable gearing drivingly connected to a shaft 
5, which is driven by a motor 6. 
The welding step may be carried out by means 

of two electrodes , , supplied with current 
from any desired source, the electrodes having 
engagement with the shape B at opposite sides 
of its seam to effect a resistance weld. 
The process as above described may be carried 

out where cold rolled or hot rolled sheet metal 
is employed. Where hot roled sheet metal A is 
employed, the manipulation thereof, that is, the 
successive flexing or bending of contiguous por 
tions of the sheet metal in opposite directions, as 
already set forth, not only processes the metal to 
effect a uniform fibrous condition therein 
throughout its entire area, but simultaneously dis 
integrates the scale and loosens it on the oppo 
site surfaces of the material, whereby it may en 
tirely be removed by suitable means. As the metal 
of the material is of a ductile character and the 
scale is brittle, the scale is loosened or disengaged 
from the sheet metal and broken up ready for 
removal. The sheet metal Athen passes between 
a pair of suitable scraping or agitating devices, 
shown herein as consisting of driven wire brushes 
8, 8, which remove the loosened scale, and next 

the sheet metal surfaces are subjected to a wash 
ing operation wherein a cleaning solution is ap 
plied preferably under pressure. In the present 
disclosure, the Washing operation is effected by 
means of steam jets delivered from suitable noz 
zles 9, the pressure of the steam in connection 
with its water content serving to wash off any 
scale or grit and foreign matter not removed from 
the metal surfaces by the brushes (8. 
The wire brushes 8 are spaced from each other 

longitudinally of the sheet metal. A so that provi 
sion may be made for an adjustable pressure roll 
8a opposite each brush to insure effective en 
gagement of the latter with the adjacent surface 
of the material. 

In the form of construction shown in Pigs. 1, 
1A, 2 and 2A, I employ rolls having a three inch 

sheet material; in this operation the tension on 70 diameter and the sheet metal conditioned there 
the material between the guide means and rolls 

will insure engagement of the material with 
the rolls 3. Where the sheet metal is fed for 
Wardly, for example, by applying power to the 

by has a thickness of three-sixteenths of an 
inch. Where the sheet metal to be conditioned 
is relatively thin, for example, sixteen gage, I 
employ rolls having a diameter of one and one 

rolls 4 to drive them, I prefer to positively drive 75 quarter inches, such as shown at ' in Fig. 4. 



In this arrangement, in order to insure the en 
gagement of the material A with a large portion 
of the rolls 3' as well as to provide room to accom 
modate the guide rolls E, the adjacent rolls ' 
are disposed in different planes. 1 

It will be obvious that it is desirable to suca 
cessively flex the material on as short radii as 
possible so that the diameter of the conditioning 
rolls have an operative relation to the thickness 
of the metal being operated upon. 
In the disclosed arrangements, which I have 

found produce satisfactory and successful re 
sults, the rolls and sheet metal have a ratio of 
approximately 20 to 1; that is, the diameter of 
each conditioning roll is approximately 20 times 
the thickness of the metal; but the invention is 
not to be considered as limited to such ratio. 
The drive means a may be of any desired 

construction, that shown consisting of a motor 
9a adapted to be connected to a shaft 9 by a 

suitable clutch 20. The shaft 9 is provided with 
a gear 2 in mesh with a gear 22 fixed to the 
shaft for the lower guide roll 4, the latter gear in 
turn meshing with a gear 23 on the shaft a of 
the upper guide roll 4. The shaft 4a is provided 
with a sprocket 24 which through an endless 
chain 2a drives a sprocket 25 of the shaft 3a for 
the forward roll 3. The shaft 3a is provided with 
a gear 26, in mesh with a gear 27 fixed to the 
shaft a of the adjacent roll 3. One of the gears 
2, 27, meshes with pinions (preferably both 
gears) fixed to the shafts for the adjacent rolls 
6, which shafts are provided with sprockets 28. 
The sprockets 2 are engaged by an endless chain 
29. The chain 29 runs around idlers 30, and 
engages sprockets 8 fixed to the shafts for the . 
brushes 8 and sprockets 32 fixed to certain of 
the leveling rolls 9. 

Referring to Fig. 4, the material passes be 
tween a pair of guide rols 33 to the condition 
ing rolls 3', which loosen the scale on the oppo 
site surfaces of the material A, in the manner al 
ready set forth. The upper surface of the ma 
terial is acted upon by a wire brush 8' which is 
shown in Opposed relation to the rearmost con 
ditioning roll 3', whereas the lower surface of 
the material A is acted upon by a wire brush fe' 
which is shown in opposed relation to a guide roll 
4. The material. A then passes through and 
between a pair of driven rolls 35, which serve to 
pull the material endwise and past the condi 
tioning rolls 3. Between the scale removing de 
vices 8, 8' and the rolls 35, I provide the steam 
nozzles 9 which wash off the loose grit and other 
foreign matter. 
The guide rolls 6' are mounted similarly to the 

guide rolls 6, except that each set of guide rolls 
is mounted on a support 36, which may be ad 
justed toward and from the adjacent condition 
ing roll 3' (the mounting for only one set of rolls 
s' is shown, the remaining rolls 6 being shown 
diagrammatically). The rolls 6' and guide de 
vices 37 serve to guide the advancing end of the 
material into and around the rolls 3'; but after 
the material A is positioned, the rolls 6' may 
be moved away from the rolls 3' into an inoper 
ative position. 

It will be understood that the process herein 
disclosed may be carried out on material of any 
width. 
What I claim is: 
1. The herein disclosed process which con 

sists in feeding flat sheet metal, continuously 
passing it around the remote sides of adjacent 
rolls and by separate means simultaneously ap 

2,891,499 - - 3. 
plying pressure at spaced points and inwardly 
radially of the rolls to contiguous portions of the 
sheet metal while such portions are in engage 
ment with each roll, thereby wrapping such por 
tions around the rolls and flexing the sheet 
metal in reverse directions on transverse lines to 
loosen the scale on the surfaces of the sheet 
metal and remove strains in its molecular struc ture, continuously passing the sheet metal 

to through and between a set of staggered rolls to 
level the sheet metal, continuously feeding the 
sheet metal relative to and in engagement with 
brushing elements to remove the loosened scale, 
and finally subjecting, the sheet metal to sets 

is of shaping elements to form the flat sheet metal 
into a predetermined cross sectional shape. 

2. The herein disclosed process employing 
spaced rolls, which process consists in feeding 
sheet metal material, and then subjecting con 
tiguous portions of the material during feeding 
thereof to flexing or bending operations about 
the rolls first in One direction and then in the 
reverse direction and by separate means simul 
taneously applying pressure at spaced points to 

is such portions substantially radlally inwardly of 
the rolls during bending thereof to remove strain 
in its molecular structure. 

3. The herein disclosed process employing 
spaced rolls, which process consists in feeding 

so sheet metal material, and then subjecting con 
tiguous portions of the material during feeding 
thereof to flexing or bending operations about the 
rolls first in one direction and then in the leverse 
direction and by separate means simultaneously 

35 applying pressure at spaced points to such por 
tions substantially radially inwardly of the rolls 
during bending thereof to remove strains in its 
molecular structure and loosen the scale on the 
opposite surfaces of the sheet metal and finally 

40 removing the scale from Said Surfaces. 
4. The herein disclosed process which consists 

in feeding flat sheet metal, continuously passing 
the sheet metal around the remote sides of ad 
jacent rolls and by separate means simultane 

4.5 ously applying pressure at spaced points and in 
wardly radially of the rolls to wrap contiguous 

... portions of the sheet metal around the rolls while 
Such portions are in engagement therewith, 
thereby flexing the sheet metal in reverse direc 

50 tions On transverse lines to loosen the scale on 
the surfaces of the sheet metal and remove 
strains in its molecular structure, continuously 
feeding the sheet metal relative to and in engage 
ment with brushing elements to remove the 

55 loosened scale, and finally progressively shaping 
the flat sheet metal into a predetermined shape 
in cross section. - 

5. The herein disclosed process which consists 
in continuously feeding flat sheet metal alter 

60 nately around rolls each having a diameter ape 
proximately twenty times the thickness of the 
sheet metal to successively bend contiguous por 
tions of the metal first in one direction and then 

- in the reverse direction and simultaneously ap 
65 plying pressure inwardly, substantially radially of 

the rolls to the contiguous portions of the sheet 
metal as such portions feed around the rolls. 

6. The herein disclosed process of removing 
Scale from Continuous moving flat sheet metal 

70 employing a plurality of transverse rolls in line 
with the moving sheet metal, which process con 
sists in feeding the sheet metal to the remote 
sides of adjacent rolls to alternately simultane 

y ously stretch and compress the fibers on oppo 
75 site surfaces of the sheet metal throughout con 

, 
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adjacent rolls are arranged in different horison simultaneously applying pressure at spaced 
points radially inwardly of the rolls while such 
portions are in engagement therewith and dur 
ing the stretching and compressing of the sheet 
metal fibers, whereby the scale is loosened, and 
finally removing the loosened scale from one sur 
face of the sheet metal. 

7. The herein disclosed process of shaping 
sheet metal, which consists in supplying and con 
tinuously feeding flat sheet metal, then passing 
the sheet metal between the peripheries of a 
main roll and spaced spring operated rolls to 
wrap the sheet metal around a portion of the 
main roll in one direction, then passing the sheet 
metal between the peripheries of a second main 
roll and spaced spring operated rolls to wrap the 
sheet metal around the second main roll in the 
opposite direction, whereby scale on the sur 
faces of the sheet metal is loosened and molec 
ular strains in the metal removed, then passing 
the sheet metal relative to and in engagement 
with brushing elements to remove the loosened 
scale, and finally progressively shaping the flat 
sheet metal into a predetermined shape in cross 
section. 

8. In apparatus of the class described, the 
combination with supporting means and means 
for continuously supplying flat sheet metal, of 
means for simultaneously loosening scale on the 
surfaces of the sheet metal and removing strains 
in its molecular structure, said means comprising 
a plurality of rolls, to which the sheet metal is 
Supplied, disposed in vertical planes spaced Ibn 
gitudinally of Said supporting means, the sheet 
metal being arranged to pass around a portion of 
each said roll at One side of its axis and that por 
tion of the succeeding roll at the remote side of its 
axis, and spaced pressure devices engaging the 
sheet metal during its engagement with each said 
roll to maintain contiguous portions thereof in 
wrapped relation therewith throughout an ar 
cuate portion of the roll. 

9. An apparatus as claimed in claim 8 wherein 
the spaced pressure devices consist of a pair of 
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tall planes. 
12. The herein disclosed continuous process 

of pre-treating and fabricating sheet metal en 
ploying transversely arranged conditioning rols 
in line with the feed thereof, which consists in 
continuously supplying flat sheet metal and pass 
ing it around the remote sides of adjacent rolls 
to successively bend contiguous portions of the 
sheet metal in reverse directions and simulta 
neously applying pressure radially, inwardly of 
the rolls on contiguous portions of the sheet metal 
during (ngagement of such portions therewith to 
loosen scale on the surfaces of the sheet metal 
and relieve strains in its molecular structure, . 
passing the flat sheet metal relative to and in 
engagement with brushing elements to remove 
the loosened scale, and finally progressively 
bending the flat, sheet metal on longitudinal lines 
during feeding thereof into a predetermined 
shape in cross section. 

13. In apparatus of the class described, the 
combination of driven shaping members, a sup 
port for a coll of flat sheet metal, means for 
continuously uncoiling the material from the 
coil and delivering it to said set of shaping mem 
bers, curvilinear guide means for guiding sheet 
metal from the Outer convolution of the coll to 
said guide rolls to prevent coll breaks in the sheet 
metal, means for simultaneously loosening scale 
on the surfaces of the sheet metal and removing 
molecular strains therein, the last said means 
comprising a plurality of spaced transverse rolls, 
the sheet material during movement thereof en- . 
gaging a portion of each roll at one side of its 
axis and a portion of the succeeding roll at the 
remote side of its axis, devices outwardly of said 
rolls for removing the loosened scale from the 

40 

spaced spring operated rollers engaging the sheet . 
metal in opposed relation to the periphery of the 
adjacent roll. . . . 

10. An apparatus as claimed in claim 8 wherein 
the diameter of said rolls is substantially equal 
to 20 times the thickness of the sheet metal. 

11. An apparatus as claimed in claim 8 wherein 
50 

surfaces of the sheet metal, said uncoiling means 
being disposed outwardly of said scale removing 
device for moving the sheet metal relative to said 
rolls and said devices, and spaced spring operated 
rolls for engaging the sheet metal during engage 
ment of contiguous portions thereof with each of 
said first mentioned rolls to maintain said por 
tions engaged with the roll throughout an ar 
cuate area thereof, said set of driven members 
being operable to bend the sheet metal on longi 
tudinal lines into a predetermined cross sec 
tional shape. 

CAR, M.YOOR, 


