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UNITED STATES PATENT OFFICE.

JOSEPH S. SEAMAN, OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN ROLLING IRON OR STEEL.

Si}eciﬁcation forming part of Letters Patent No

. 07,383, dated August 21, 1€66.

To all whom it may concern :
Be it known that I, JOSEPH S. SMW&[AN of
the city of Plttsbmg' in the county of Alle

‘gheny and State of Pennsylvania, have in-

vented a new and useful Improvement in Roll-
ing Iron and Steel, which I call ¢ Twist-Roll-
ing;” and I do hereby declare the following
to be a full, clear, and exact description there-
of, reference bemg had to the accompanying
dmmngs, forming part of this specification,
which represent the machinery used by me
in my 1mp10ved mode of rolling, which 1 call
‘“ twist-rolling.”

In the drawings, I‘wure 1 1s a front view of

‘my rolls for twist- rolhng Figure 2 is a lon-

gitudinal sectional elevation through the axis
Fig. 3 18 a trans-
verse sectional elevation of the rolls through
the line z x, Fig. 1; and Fig. 4 is a section
throngh onie of my rolls in a plane inelined at
an angle of forty-five degrees to the axis of

the roll through one of its 2TOOVES.

In the several figures like letters refer to

similar parts.
- My improvement consists in rolling iron or
steel in such a manner as to cause the grain
of the iron to form in spiral lines or to twist,
while at the same time the exterior shape of
the surface of the bar is cylindrical.

The advantage which 1 c¢laim for twist-
rolling is that iron thus rolled is stronger
and more compact, and has more teunsile force
when the grain of the metal, instead of lying

1n parallel lines, is twisted somewhat after the
~manner of the fibers of thread when twisted
by spinning.

Another advantage of my improved process

18 that the iron or steel thus rolled 1s more

compressed by the rolling than when passed
between grooved rolls in the ordinary manner,
and 1s, therefore, more compactly welded to-
gether, resembling more nearly iron or steel
which has been forged under a hammer than
rolled metal. ~

By my process of twist- rollmg IIIQ,Otb of

steel may be successfully welded, which 1s
usually done by hammering, and ‘cannot be
effected by the ordinary method of straight-
rolling.

Tn order to enable others skilled in the art
to use the machinery adapted to my process of -
twist-rolling, I will proceed to describe its
construction and operation.

|

The effect of twist-rolling iron or steel is
accomplished bypassing it repeatedly through
reducing-rolls so constructed and arranged
as to cause the iron to revolve onits axis as it
passes through between the. rolls.

I use a pair of cylindrical metallic 10118, |
and D, set, one above the other, in suitable
Ii_nousings ¢ ¢. These rolls do not quite touch
each other, as seen 1n Iig. 2, and each is
geared, by means of a cog-wheel, d d’, into an
idler cog-wheel, ¢, the shaft of which has its
bearing in the housing -frame at ¢. Thus
these two rolls ¢ and b revolve in the same
direction, and not in the direction which they
would have if they revolved by rolling in
contact. T'hese rolls are of equal dmmeter,
and are grooved at corresponding points, the
grooves kb i/ being arcs of circles and extend-

1ng around the rolls.

A bar of iron or c;tee] when passed between
such a palr of rolls at right angles to their
axes, will touch the rolls 01115; at a tangential
point or line; but if passed between them,
through the ﬂroove, at any other angle the
length of its bearing on the face of the roll
will be increased, and at a certain angle (de-
pending on the 1e]at1ve degree of curvature of
the roll itself in omne dueotwu and of the
groove 1n a direction at right angles thereto)
the bearing-surface will be a right line. This
1s shown in If1g. 4, which is. a cross-section of -
one of therolls, through its groove, at an angle
of forty-five de orces to the axis of the roll, the
lines # ¥ on the upper and lower surface of the
roll in the groove being perfectly straight.

By taking advantage of this fact, &nd pass-
ing the bar of iron into the groove of the rolls
at an angle which will give the longest possi-
ble straight bearing-surf&ce, and 1*est-1*&ini_ng
the bar of iron, so as to cause it to preserve
the same angle as it passes through the rolls,
the metal is exposed to a different Kind of
treatment to that which it experiences when
rolled between rolls which pinch it only at the
tangential point. Ispecially 18 this the case
when the rolls both revolve in the same direc-
tion, because the bar is thus compelled to re-
volve on its own axis, and 1s not pinched, but
compressed, owing to the long bearing-surface
of the rolls on both sides.

In order to secure this result, I attach to the
fore plate, ¢, of the housing- frame a guttered

| box or channel, 7, which is set horizoutally at
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.+ . the proper angle of mclmatmn to- the axes of [ "Having thus: descnbed my 1mprovement S
-réezethe rolls, the Jowest point of the channel or | what 1 clalm as my mventlou and desn:'e tc»ﬁ I
'''' oo groove 1n the box f being at the samelevel as secure: by Letters Patent, is—
B R - the lowest point of the groove A/ in the lower | 1. Giving the grain of iron: or steel a twmt S
i roll, b..- This channel f approaches the lower eby rolling 113 on its axis under compression, in -
oo o rolly b, on the front side so as nearly to touch { the manner and by means substantially as andg SRR
oy and, being: intercepted by the roll itself; 1s | ffor the purposes hereinbefore desecribed. R
EEEEE contmued by a similar channel- box, Vs set at |l 2. Subjectlng metalliec bars to rolling: com-? .
S the same angle and with its gufter in the same presswn between parallel bearing- sur:t.:wes of SRR
~++ straight line on the rear side of the rolls. . = | greater length than the tangential bearing-
. YWhen the bar of iron or steel is:introidugced% ;pomt given: by rolis when the metal 18 pa,ssed ST

11]1.”01312161‘011’%113 isplaeed inthe

utter in the- |
1 such bearing- surfaces being obtained by caus-

between them at right angles to their axes,-

______ enters the paﬁss in tha gmoved-p-ortl-on. of thee |.ing the metallic:bar to pass between grooved - =
oo rolls, As: the rolls @ .and b revolve'in oppo- |.cy Tindrical rolls at an angle to theiraxes other - .
0o site directions the bar 1s caused to turn ofr its |than arlght angle,said rolls being ccmstracted =
R ~ownaxis by the pressure and motion of the rolls | substantially as and for the purposes herem-.- SRR
:e:es:sezez.s:«a«-uponlt and 18 thus screwed through between beforedescrlbed' T N
oo them, being rat the same time forubly com- | In testimony: whereof I the sald JOSDPH S REREEEES
R R P ressed by the long bearing- surf&cewhmh each ;bEA"eIAN have hereunto set my h'a,nd- SR A N

of the rolls has upon it. | | \

--------- The effect of this operation is such asbefore . JOSI‘PH S. SDAMA\T i

B stated The metal 18 pressed instead of being - “4
pmched and at the same time a twist is given Wltuebse&

tothegra,mof the metal, Whmhaddsgleaﬂy _f-f-f-f-fALLANO BAI{EWELL S N T

to its strenﬂth N o | A S NIOHULSO“\T ________________ =,
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