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To all whom it may concern.:
Beitknownthat I, WALTER C. WESTAWAY,
a citizen of the Umted States of Ameriea, re-

siding at Decorah, in the county of W’mne-.

5 ,sh1ek and State of Towa, have invented a cer-
tain new and useful Improvement in the art
of Rolling Sheet Metal into Curved Forms,
of which the following is a speelﬁcatlon

- The accompanying dmwmgs in which like
reference-letters indicate the same or corre-
sponding parts, illustrate a few of the many

- IO

different curved forms of sheet metal that

may be produced by the aid of my invention,
and also illustrate the way in which the prin-

chine to produce the general result and varied

F

tion, except so far as may be necesszuy to
point out the fact that one of the two rolls is-
convex and the other concave and that one
of them is preferably mounted in sliding
bearings held to their seat by the action of 55

‘stout springs S, adapted for adjustment of

the pressure by means of adjusting-screws s
s. 1have discovered that if a pair of rolls A
B of this general form be so shaped and set
ag to bite or press upon the metal somewhat 6o
harder at and near their ends_than at other
points and the sheet be fed between them
the resulting form of sheet will be substan-

t1ally such as is outlined in Figs. 3 and 4—

ciple of the invention is applied to the ma- ] that is to say, its cross-section or end view 65

will exhibit the reversed curves of Fig, 4 and

in 1ts mode of apphcatlon to Vary the speelﬁe its side view the slight longitudinal curve of

form of result.

IF'igure 1 is a side elevation of the ma-
chine; Fig. 2, a vertieal section in line 2 2 of
Fig. 1; Fig. 3, an edge view of the form of
sheet metal produced by the rolls shown in
Figs.1 and 2; Fig. 4, an end view of the sheet,
shown in Fln' 3; Kig. 5, a modification of the
rolls; Figs. 6 and 7, side and end views, re-
Spectwely, of the form of sheet produced by
the rolis shown in Fig. 5; Fig. 8, another
modification of the rolls; and Figs. 9 and 10,
side and end views, respectively, of the form
of sheet produced by the rolls of Fig. S.
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My invention is based on the discovery

made by me that if a sheet of any metal ca-
- pable of upsetting or becoming permanently
altered In form by pressure be passed be-
tween two rolls, one of which is convex and
the other concave, not only will the resulting
form of the sheet be curved, but the speelﬁc
form of its curvature will depend upon the
way in which the rolls “bite” the sheet as it
passes between them, and hence that by vary-
ing the bite of the rolls metal sheets may be
cfmsed to assume a great variety of useful or
ornamental curved forms by the simple pro-
cess of rolling. Thisfact and its underlying
mechanical prinmple can best be explained
by reference to the illustrative drawings.
The machine shown in Figs. 1 and 2, ex-
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cept as to the form of its rolls, is an ordinary’

rolling-machine, known to every mechanic,
so and therefore requiring no specific descrip-

Fig. 3. The 1ncreased pressure at and near
the ends of the rolls is indicated in Fig. 1 by
the convergence of their outlines at the 7o
points marked ¢ a. If, on the other hand,
the rolls be formed and set as shown in I‘}ﬂ'

5, so that the increased blte comes atb and

near the middle, as indicated at a a, the re-
sulting form of sheet will be substantially as 75
repr esented in Figs. 6 :—md 7,having the semi-
circular or.approximately SG]IIIGII'Clllal Cross-
section of Fig. 7 and the circular longitudinal
bend of Fig. 6 Again, if the rolls be formed

| and set, as shown in Flg..8 so0 that the in- 8o

creased b1te comes at each side of the middle
line and a short distance therefrom, as indi-
cated at a a, the resulting form of sheet will
be longitudinally stralght as represented in
Fig. 9, but semicircular or approximately 33

fsemlclrcular in cross- SthIOIl as shown in Fig.
10. These illustrations wﬂl suffice to show

that by varying the p051t10n of the bite or
zone of greatest pressure in a pair of rolls, one
of Wthh is convex and the other concave, the go
manufacturer can produce a corresponding
variety of useful products by the simple pro-
cess of rolling between two rolls not hereto-
fore known to be available for such purpose.

It would be impracticable toattempt to illus- 95
trate or describe all pos&ble variations in the
position of the bite and in the consequent

forms of the product and impossible to point

out with scientific exactness the precise inter-
action of the forces concerned in producing roo
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the different results, which depend in part
upon the degree of curvature of the rolls and
in part upon the drawing effect of the un-
equal bite and of the differential speed of the
rolls along their line of contact with the sheet
metal.

The drawings exaggerate the increase of
bite in order to render the fact visible to the
eye.
needs to be varied only minutely, and the va-
riation would hardly be perceptible in the
full-sized roll, much less in the rednced draw-
ing,

As an example of the utility of thlb inven-
tion I would state that I have for some time
been rolling sheet-metal sails for windnills
in a machine having the form of rolls repre-
sented in Kig. 8. The sheet-metal blanks in

this case are about one-sixteenth inch thick,
three feet long, nine inches wide atthe wider

end, and.three inches wide at the narrower
end, and are fed endwise to the rolls. They
come out of the machine curved in cross-sec-

tion, but straight longitudinally, and ready

for immediate application to the windmill
Other manufacturers make the same formm of

sail by the use of a drop-press or by feeding
‘-.IderSG through a three-roll rolling- machme, |

but, as compar ed with the work of stich ma-

chine, the increased output and the saving of
laboreffected by my improved process of 1011--
ing enable me to save about four-fifthsof the

cost of manufacture, besides producing sails
which retain their curvature more perma-

nently than those made with the three-roll
~machine or with the drop-press.

I am aware that in forming articlesof sheet
metal by means of rolls it i1s common to so:
shape the rolls as to leave a space between
them to which the sheet conforms itseif as it
‘passes through—for example, by beading one

roll and grooving the other to form a corre-
sponding. corrugation in the sheet.
pressure alone, the rolls merely acting as
into its desired shape as it passes between
them. The principle of my invention is al-
together different. The resulting form of

the sheet in its cross-section does not corre-
spond to the form of the space between the

rolls and is not duae to pressure alone nor-
~ effected by an action similar to that of dies
nor by an action like that of spinning rolls or
On the contrary, it is due to the un-

disks.

equ:-:Ll draft or tensile strain upon the metal,

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

causing the sheet to curl up transversely and
to issue from the rolls in a form which is de-
termined by the position at which the lines t

In practice the space between the rolls |

In suech .
cases the resulting form of the sheetis due to
a
~continuous die, pressing the sheet at once-

1-

Figs. 1

471,407

of greater strain have been applied to it, and
not at all corresponding to the form of the
space through which it has passed. Thus In
Figs. 4, 7, and 10 the transverse section of the
resultmfr sheet does not correspond to the
shape of the space seen between the rolls in
Fizs. 1, 5, and 8, and therefore cannot have
been produced bv the pressure alone.

I am aware thatin the patent to S. E. Nich-
ols, dated February 5, 1867, No. 61,856, 1t was
proposed to bend narrow strips of sheet metal
longitudinally by pinching one edge between
rolls, Such longitudinal bending, While pro-
duced by some modlﬁcatmns of my rolls, asin
1 and 5, is not by others, (see Fig. 8,)
and is ther efmemex ely incidental and wholly
immaterial to my invention.

At the middle of my rolls the convex sur-
face travels faster than the concave, and
therefore produces adrawingstrain upon one
side of the sheet along its mlddle Itne. At
the ends of the rolls the concave surfaces
travel faster than the .convex, and therefore
produce drawing strains upon the other side
of the sheet along its lateral lines. At some
intermediate pomt between the middle and
each end the opposed roll surfaces travel at
equal speed, and no strain is produced. 1
have discovered that if under such condi-

tions the rolls be caused to-pinch the sheet
metal at or near their middle or at aqr near

their ends more strongly than at other points

the resultant of the tensile strains will be
such as to cause the sheet to curl up trans-

versely as it issues from between the rolls,
taking a shape which is determined by the
po.sltmn of the point or points at which the

greater pinching is applied, and by utilizing
this discoveryin the manner herein set forth

I have been enabled to effect a great practi-
caland economicalimprovement in the manu-

facture .of Vauous kinds of sheet-metal ar-

ticles.
Having thus described my invention, what

I claim as new, and desire to secure by lLet-

ters Patent, is—
In. a- sheet-metal rolling or forming ma-

chine. the combination of convexandconcave

rolls A B, constructed and arranged to pre-
sent along their lines of pressure on the metal

sheet zones or regious a, constructed to bite

with unequal force in different places along
the line of contact with  said sheet, substan-
tially as. described.

W_ALTER" C. WESTAWAY.
Witnesses:
W. M., H1Lt,
L. HILL.
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