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Application filed June 28, 1890,

1o all whom it may concern:

Be it known that I, HENRY ALEXIS WIL-
1.1AMS, of Taunton, county of Bristol, State of
Massachusetts, Lhave invented an Improve-
ment in Rollsfor Rolling Metal Wire, of which
the following deseription, in connection with
the accompanying drawings, is a specification,
like letters on the drawings representing like
partss

Myinvention is embodied inrolls for rolling
wire, and relates mainly to the construction of
thegroovesin the periphery of the rolls which
act upon the rod to reduce and elongate the
same, the object being to produce a different
effeet in the flow of the metal from that pro-
duced by rolls heretofore commonly used in
reducing and elongating the rod.

In another application filed herewith I have
shown and described a method of rolling wire
involving the novel effect in the flow of the
metal that is produced by the rolls forming
the subject of this invention, the said novel
effect being to produce nearly equilateral dis-
placement in all parts of the cross-section of
the rod, so that the tendency to elongate is
uniform in all parts of the rod, or substan-
tially so.

The rolls heretofore employed for making
the successive reductionsin sectional area of
the rod acted upon have been such as to
change the sectional shape of the rod at the
point acted upon, certain parts of the rod be-
ing displaced to a far greater extent than
other parts, giving unequal tendency to elon-
gate in different parts of the rod. In other
words, when rolls having a Y-shaped groove
are used they commonly compress or displace
the metal more at the apex of the V orbottom
of the groove than nearthesidesof thegroove,
where the {wo rolls of a pair come together.
For example, the grooves in each pair of rolls
are obtuse angled, and as the plane of each
pair of rolls is at right angles to that of the
preceding pair, or if theplanes areall parallel,
the rod is caused to make a quarter-turn in
passing from one pair tothenext. EKach roll

of the pair acts upon anacute angle on therod
andcompressesitdown toanobtuseangle,thus
making the intermediate angles acute, which
in turn are compressed to an obtuse angle by
the next pair of rolls, or if the shapes are
rounding instead of rectangular the grooves
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of the rolls are elliptical instead of circular
in shape, each pair acting to compress the
rod presented to it on the line of the major
axis of the ellipse forming the cross-section
of the wire and reducing it so that it becomes
the minoraxis of the elliptical shape imparted
to the rod in passing through the rolls. By
this construction of the rolls the lateral dis-
placement of the metal at each reduction is
unequal in different parts of the rod, being
greatest on those parts which come near the
bottoms of the groove and being practically
nothing at the tops of the grooves or points
where the peripheries of the pairs of rolls
toueh. Another way of stating the same
thing is that the sectional outline or the
groove in the roll is not parallel with the sec-
tional outline of the metal presented to it.

The present invention consists in a train
or series of pairs of rolls, each pair of which
has its plane at right angles to that of the
preceding pair, or is otherwise so arranged
that the compression of each pair on the rod
is at right angles to the compression of the
pairs immediately preceding and following
it, the acting surfaces of the several pairs
being parallel with one another for the
greater portion of their extent, so that the
sectional outline of the groove is substan-
tially the same as the sectional outline of the
metal presented to and acted upon by'it. As
the space inclosed between the peripheries of
each succeading pairs of rolls is smaller than
that between the preceding pairs, there must
be a slight departure from the exact paral-
lelism between all parts of the sectional shape
of the groove and that of the metal presented
to if, which departure is in the form of a
slight truncation or filling up of a portion of
the bottom of the groove,such that the dis-
tance between the truncated portions or bot-
toms of the grooves of a larger pair of rolls is
equal to the width of the top of the grooves
in the next smaller pair.

TFigure1lis an elevation on a plane parallel
to the axes of two consecutive pairs of rolls
of a train of rolls embodying this invention.
Fig. 2 is a diagram showing the outline of
the grooves of the several successive pairs of
rolls of a train embodying this invention, be-
ing partial sections in the planes of the axes
of the pairs of rolls; Fig. 3, a diagram show-
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ing the sectional outlines of the rod or wire
at the successive passes, each figure showing
the shape of the wire as it approaches a
given pair of rolls, and also the shape im-
parted to it after passing through the raid
pair of rolls, the shaded lines between the
two outlines showing the direction of com-
pression; Fig. 4, a similar diagram showing
the shape mmarted by rolls havmg grooves
of different shape from those used to produce
the shapes shown in Fig. 3, but having sub-
stantially the same results and producing
substantially the same conditions asto flow of
metal and compression and elongation of the
rod.

In the construction represented in Figs. 1
and 2 the rolls have V-shaped grooves; but
instead of being obtuse angled, as has here-
tofore becn the case in rolling-mills having
V-shaped grooves, the inclination of thesides
of the groovestothe planeof the rollsis forty-
five degrees,so that thesides2 5 of thegrooves
are at right angles to one another, and the
sides 20 30 of the grooves in a following pair
of rolls are e\actly parallel to the sides 2 3 of
the next preceding pair. As the width of the
groove on the line 40in & following pair must
be less than the width on the corresponding
line 4 of the preceding pair, in order to pro-
videfor thesuccessivereductions of the metal,

‘it is evident that if the grooves were complete

V’s, so that if the rod left them with a com-
plete rectangular cross-section there would be
portions of the rod that would come between
the peripheries of the following pair of rolls
outside of their grooves, which portion would
not be acted nupon by the faces of the grooves,
but would either be sheared off or rolled out
into a fin by the peripheries of the rolls out-
side the grooves, and itis to obviate this effect
that the grooves have heretofore been made
obtuse angled, the longest diagonal of the
space inclosed by the grooves of the follow-
ing pair being equal to the shortest diagonal
of the space incloseld by the grooves of the
preceding pair.

In order to obviate the finning or shearing
off of a portion of the rod while 1'etmmno Lhe
rectangular shape of the groovein accordance
with thls invention, the <r1 ooves are truncated,
or, as it were, filled up for a short distance
from the bottom of the V, so that they ter-
minate in a eylindrical portion § 50, which is
proportioned to the amount of reduction to
be given to the metal in such manner that the
width of the space inclosed by the grooves
between the bottoms 5 of the preceding pair
is equal to the width of the topsof the groove
on the line 40 of the next following pair, and
so on. From this construction it £ ollows that,
except forthe slight additional reduction pro-
duced by the cyhndr[cal bottoms 5 50 of the
grooves, the lateral displacementorreduction
is substantially uniform and equal on the en-
tire surface of the rod presented to the rolls,
as is clearly shown in Iig. 3, in which the
shaded space shows the 1cdueuon at each
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pass, from which it results that the tendency
to elongate is about uniform in all parts of
the cross-section of the rod, which is thus
elongated without internal strain, while with
the construction heretofore adopted the lat-
eral displacementis far greater in the portion
of the rod acted upon by the bottoms of the
grooves than that acted upon near the tops
of the groove, producing unequal tendencies
to elongate in different portionsof the rod, so
thatthereduction and elongation are attended
with severe internal strains upon the metal,
which are so great that it is practically im-
possible to roll the metal down to a small
wire or to roll it except when heated so as
to diminish the cohesion and admit of an in-
ternal movement of some parts relative to
others.

By rolls constructed in accordance with the
present invention the rod may be reduced to
almost any degree required and may be rolled
cold without causing it to become brittle or
to split, as invariably takes place when at-
tempt is made to roll metal cold with rolls
constructed on the plan heretofore adopted.

The invention is not limited to the specific
truncated rectangular sh‘Lpe of the grooves
shown in Trigs. 1 and 2, although it is be-
lieved to be the best for practlcal use. A
train of rolls the grooves of which have sub-
stantially the same working relations to one
another that have been described may be
made of other shapes—as, for example, as
illustrated by diagram TFig. 4, in which the

grooves are substantially semicircular in-

shape, except for the truncation or filling up
of a portion of the bottoms of the grooves.
In this construction the spaces inclosed by
the grooves of the several successive pairs of
rolls are all circular and concentric to one
another, except forthe flattened portions,and
the diameter of each larger pair measured
between the flattened portion is equal to the
full diameter of the next following pair.
With this construection the successive reduc-

tions in the rod are made without change in

its sectional shape, except for the slight flat-
tening or increased reduction which takes
place, first, in the ends of one diagonal or di-
ameter, and next at the ends of the diagonal
or diameter at right angles thereto; or, in
other words, except for this flattening, the
faces of the rod emerging from a given pair
of rolls are exactly parallel with thesame faces
as they enter the said pair.

After the desired reduction has been made
by the train of rolls, constructed as described,
the reduced wire may have any desired sec-
tional shape imparted to it by a final pair of
rolls, the grooves of which are shaped to cor-
respond with the sectionalshape it is desired
to impart, and which act with merely a suffi-
cient 1'educbion to impart the desired shape
to the wire withont producing any great
amount of elongation thereof.

I claim—

A train of rolls the grooves of which have
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their surfaces substantially parallel through-
out the train, the bottom of the grooves in
each pair terminating in a flattened or trun-
cated portion, whereby the width of the space
included between the pair of rolls is less meas-
ured between the bottoms of the grooves than
the width at the tops of the grooves, the width
between thebottoms of the groovesof a given
pair being equal to the width at the tops of

the grooves in the next following pair, sub- 1o
stantially as and for the purpose described.
In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.
HENRY ALEXIS WILLIAMS.
Witnesses:
Jos. P. TIVERMORE,
M. E. HinL,




