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and it is therefore necessary either that the

allel to the axis of the rolls.

shaped without it slipping away from between
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To all whom 6 maly CONCEFIL:
Be it known that I, HENRY H. FORSYTH, of

Pittsburg, in the county of Allegheny and
State of Penpsylvania, have invented a new
and useful Improvement in Axial Rolling;
and I do hereby declare the following to be a
full, clear, and exaet description thereof, ref-
erence being had to the accompanying draw-
ings, in which— |
Figure 1 is a vertical longitudinal section of
my machine for axial rolling on the line x »
of Fig. 2. Tig. 2 is a horizontal section on
the line v v of TFig. 1. Fig. 3 is a vertical
cross-section on the line z 2z of Fig. 2, showing |
the mode of arranging the adjustable guide.
Fig. 4 represents part of the roil and the back
onide, illustrating the position of the blank
before and after rolling.

Likesymbols of reference indicate like parts

in each. - |
The object of my invention is to roll articles
of eylindrieal shape in cross-section, but of
irregnlar diawmeter, by placing the blank or
rod in the bite of the rolls in a position par-

the successful accomplishment of this is to ob-
tain sufficient pressure on the blank to be

the bite of the rolls, at which point alone the
oreatest pressure is exerted. Various plans
have been suggested and attempted to accoms-
plish this purpose with varying degrees of
suceess. If one or both of the rolls are cut
away at the point where the blank is fed in be-
tween them with gradually-increasing diam-
eter, forming a snail-curve in cross section, 1t
is obvious that the rolling must be completed
at one rotation of the roils on their axes; and
if the rolls are at all points of true eylindrical
shape in cross-section, although of varylng
diameter at various points in their length, and
have the same surface speed, it is very difii-
calt, if not impossible, to secure the requisite

compressive action of the rolls on the blanks,

because the blanks before rolling must neces--
sarily be at certain points of larger diameter

than the smallest surface distance between the

rolls at their bite——i. e., in the vertical plane

of their axes—as otherwise there would no

room for any alteration of shape of the blank, .

The difficulty in |

rolls should be brought gradually closer to-
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gether as the rolling progresses, or that some
means be provided for causing the blank to be
forced or drawn between the bite of the rolls.
Where reducing or shaping rolls revolve in
opposite directions, the blank is drawn in with
great force by the rolling action; but where
the rolls revolve in the saine direction no such
tendency ordinarily exists, because while one *
roll tends to draw the blank in, the other tends
to force it out, and it is this counteraction on
opposite faces of the blank that effects its ro-
tation on ifs axis. | -
The chief means employed by me to secure 03
the desired end is to give one of the pair of
rolls a greater surface speed than the other,
and in connection therewith to use a guide
placed horizontally in the plane of the bite of
the rolls, which shall be adjustable, so as to 7o
suit blanks of different diameter, but shall
be stationary during the operation ot rolling.
The effect of this construction is that the
oreater surface speed of one oi the rolls pro-
dueces a differensial motion, the higher surface
speed of one roll tending to draw the blank
in between the bite of the rolls to a degree
oreater than the force exerted by the other
roll to foree the blank out from between the
rolls. the stationary guide on the opposite side
of the rolls preventing the blank from being
forced past the axial line or bite of the rolis.
To enable others skilled in the art to con-
struct and use my improvement, I will pro-
ceed to describe it with reference to the ac-
companying drawings. __
Fig. 1 represents a pair of cylindrical
rolls—A. the upper one, and B the lower one—
set in a suitable housing, C, and having the
usual pressure-screw, D, to adjust the bite of go
the rolls. 'The shape of the rolls 1n cross-sec-
tion is eylindrical, but the diameter will vary
ab different points, the longitudinal shape or
contour of thesurface (which will be the same
in both rolis) being formed by grooves and

75

S0

93

straight or curved lines, or any of these, ac-

cording to theshape of the article to be formed.
In the drawings the space between the bite
of the rolls A and B, as shown in Fig. 2, 1s
that of a coupling-pin. |
The rolls A and Bare rotated by power,and
are so geared together (in any known way) as
to move in thesame direction, asindicated by

100

| arrows in Figs. 1 and 4, and so, also, that the
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‘guides « and b are plates of metal of sufficient
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surface speed of one of the rolls shall be greater |
than that of the other, which is effected ejther
by proper adjustment of the gearing or by
making one of the rolls of oreater diameter
than the other, the latter being shown in Iig.
1,where the upper roll, A, is of the larger di-
ameter. If preferred-for any reason, this dif-
ferential surface speed might be effected by
making one roll of larger diameter than the |
other and also giving one a greater actual
speed of rotation than the other. Itis imma-
terial to which of the rolls (upper or lower)
the greater surface speed is given. On each
side of the rolls, in or nearthe horizontal plane
of the pass between them, is placed a gulde,,
(on one side) and b (on the otherside.) These

length to slide horizontally between ways d d
(see Fig. 3) in the housing of the rolls, the
edge of these plates toward the rolls being
tapered sufficiently to enter the pass between
the rolls far enough to come in contact with
and support the blank ¢ in its position par-
allel to the axes of the rolls and in the vertical
plane of those axes, as shown in Fig. 1. One
of these guide-plates, «, is capable of adjust-
ment by set-screws s s or otherwise toward or
from the vertical axial line of the rotls, but is
Intended to be stationary during the opera-
tion of rolling. The other gulde-plate, b, is
also furnished with set-serews ¢ ¢ or other
suitable device, so as to be gradually moved
tforward during the operation of rotling, and |
to be moved backward, so as to admit of the
teeding of the blank in front of the bite of the
roils, In a direction parallel to their axes. ‘They
are, however, entirely independent of each
other. | .

The operation of my improved machine is !
as follows: The rolls A and B are adjusted by |
the pressure-screws D of the housing, so as to
give the required bite and pressure. The rear
gulde-plate, «, is adjusted by the set-screws s |
8, 80 as to be firm and stationary during the
operation of the machine, in the horizontal
plane of the rolls and with its forward edge |
at a distance from the vertical plane of the
axes of the rolls substantially equal to the
seml- diameter of the article to be formed
when finished, so that said article may,.
when finished, rest against the face or edge of
sald guide-plate parallel with the axes of the
rolls, and the front guide-plate being drawn
back, the blank is introduced in front of the
rolls and parallel therewith. The first guide- |
plate is then moved forward until the blank is
pressed up against the faces of the rollsin front
of their bite, as represented by the dotted cir-
clein Fig. 4. The rolls A and B, revolving
in the same direction, as shown by the arrows
in kig. 1, then begin toact on the blank, caus-
ing its rotation on its axis, the direction of ro-
tation of the smaller roll, B, tending to rotate
the blank away from the bite of the rolls, :
while the direction of rotation of the larger
roll, A, 1s such as to tend to draw the blank

inward toward the bite of the rolls. The con-

sequence 1s that, as the rolls continually act
on the surface of the blank, causing its rota-
tion on its own axis, it is made gradually to
assume the contour the reverse of the rolls,
while the greater surface speed of one of the
rolls, (the acting-face of which moves in the
direction toward the bite of the rolls,) being
greater than that of the other roll,(the acting-
face of which movesin the opposite direction,)
causes the blank as it is gradually shaped to
be drawn into the bite of the rolls until it as-
sumes the position of the blank ¢ in Fig. 2,
with its axis in the vertical plane of the axis
of the rolls and resting against the edge of the
rear gulde-plate, «. 'When in this position,
the rotation of the rolls may, if desired, be
continued long enough to give a smooth and

finished surface to the blank, and then on the

reversal of the rolls the finished article is de-
livered from the machine.
[n the operation of the machine the front
gulde-plate, b, may be continually pressed for-
ard by the set-screws ¢ t. especially when
there 1s considerable irregularity of diameter
of the article.to be made; but ordinarily it will
not be found necessary to exert any pressure
on the guide-plate b by the serews ¢t or to keep

1t pressed up against the blank.

[t is hardly necessary to state that it is im-
material to which of the rolls the greater sur-
face speed is communicated, nor whether this
difference is produced by a difference in di-
ameter of the rolls or by the adjustment of the
gearing, or by a combination of both of these
means, provided that the stationary gunide ¢
be placed on theside of the rolls toward which
the operative face of the roll having the higher
surface speed moves in its rotation.

I am aware that machines have been devised
by others for the purpose of axial rolling hav-
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Ing a pair of grooved or Irregularly-shaped

rolls of similar diameter and revolved at the
same surface speed and in the same direction,
and having an arm or arms for holding or re-
taining the blank or article to be operated
upon in the biteof the rolls. I therefore dis-
claim such inventions; but |

What I claim as my invention, and desire to
secure by Letters Patent, is— |

The apparatus for axial rolling hereinbefore
described, consisting of a pair of rolls cylin-
drical in cross-section, power-driven at differ-
ent surface speed, in combination with an ad-
Justable stationary guide-plate placed in the

horizontal plane of the bite of the rolls with

its edge at a distance from the vertical plane
of the axes of the rolls substantially equal to
the semi-diameter of the finished article for the
purpose of axial rolling of articles of cylin-

drical shape and irregular diameter, substan-

tially as deseribed.
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In testimony whereof I have hereuanto set -

my band this 20th day of J anuary, A. . 1888.
‘HENRY H. FORSYTH.

Witnesses:
W. B. CORWIN,
JNO. K. SMITH,
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