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UNITED STATES

PatenT OFFICE.

LEROY D. HILL, OF WILKES-BARRE, PENNSYLVANIA, ASSIGNOR TO THE
SHELDON AXLE COMPANY, OF SAME PLACE.

MILL FOR ROLLING FAN-TAIL AXLES.

SPECIFICATION forming part of Letters Patent No. 456,570, dated July 28, 1891.
Application filed May 18, 1891, Serial No, 393,099, (No model)

To all whom it may concern:

Be it known that I, LEroy D. HILL, a citi-
zen of the United States, residing at Wilkes-
Barré, in the county of Luzerne and State of
Pennsylvania, have invented certain new
and useful Improvements in Mills for Rolling
Fan-Tail Axles, of which the following is a
specification.

What are known as “fan-tail” axles—that
is, axles that gradunally expand in width and
generally decrease in thickness toward the
center—have heretofore been made by hand
of two pieces forged so as to spread the same
toward one end, the widened ends being then
welded together. This process requires the
employment of skilled labor, and is objec-
tionable from the liability of the metal to be-
come burned and weakened and from imper-
fections in the welds, and to avoid these ob-
jections T manufacture the axle-blanks by
the process and apparatus fully set forth
hereinafter, and illustrated in the accompa-
nying drawings,in which—

Figurel is a perspective view of afan-tail-
axle blank., Figs. 2and3 are sectional views
of the rolls for producing the blank on the
line 2 2 3 3, Fig. 4. Fig. 4 is an elevation,
looking in the direction of the arrow, Fig. 2;
Fig. 5, an elevation, looking in the direction
of the arrow, Fig. 3. .

The general form of the blank isillustrated
in Fig. 1, the same being made from bariron
or steel, which may be square, circular, or po-
Iygonal in cross-section, and which, whatever
its cross-sectional form, is distended toward
the center to inerease the width along the
line x,and which also is generally contracted
in thickness toward the center to redunce the
thickness along the line 7.

In order to effect the reduction of a bar of
suitable cross-sectional form to the shape
illustrated in Fig. 1 without welding and with
greater rapidity than is possible by hand-
forging, I make use of rolls A B, provided
with passes of such shapes as will reduce the
bar by a series of operations. While the re-
duction would be facilitated to some extent
by providing the rolls with flat or horizontal
passes, it would not be possible in this way
to finish up the sides of the bar and produce
sharp corners, which is necessary in orderto

manufacture merchantable blanks. Ithere-
foreprovidetherollswith passessetatanangle,
so that the vertical pressure and draw tend to
force the metalintothe corners of the grooves
and impart a fine finish to thesides and edge
faces. Further, in order to still better finish
the faces, I may provide the rolls with edge
passes. Thus the rolls are mounted to turn
in the direction of the arrows in suitable
housings and provided with grooves, or pref-
erably carrying detachable dies C C’,in the
curve-faces of which are grooves a b, which
together constitute a series of passes 12345
of any suitable number.

Referring first to the pass 1, each groove, as
aor b, at the forward face 6 of the die con-
forms in shape to one-half of a section of a
bar of merchant iron or steel that is to be
rolled. As shown, each groove is triangular
in cross-section, conforming to one-half of the
bar when the latter ison edge, and one face 7
of each groove gradually widens toward the
face 8 of the die, while the adjoining face 9
of the groove at right angles to the face 7
gradually contracts toward the face 8 of the
die, so that said pass in its longitudinal di-
mensions becomes gradually wider in one di-
rection and flatter in the other direction from
the face 6 toward the face 8. As a result of
this construction, if the end of a square mer-
chant bar o’ is inserted between the dies from
the right-hand side, Fig. 1, when the faces ¢
6 are on the same vertical plane. one-half of
the bar by the time the faces 8 8§ are on the
same vertical plane w.ll be spread and nar-
rowed toward the center, as illustrated in
Fig. 2, and after the dies C ¢’ separate by the
further revolution of the rolls in the direc-
tion of their arrows the bar may Dbe drawn
back and again introduced into the same pass
1, after reversing the bar to further finish the
same; or it may be transferred to the mnext
pass 2, which has the same general outline
as the pass 1, but spreads a little farther in
one direction and is more contracted in the
other direction, so as to further spread and
reduce the thickness of the bar for one-half
its length, while the pass 4 still further
spreads the bar and reduces the thickness to-
ward the center. As the passes are all ar-
ranged angularly to the horizontal line, so that
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the groovesin the dies are V-shaped, a better
finigh is'secured than would be possible with
box-grooves. The passes 3 5 are intended fo
operate upon the edges ¢ {, and are therefore
box-passes operating upon the bar: on: edge
and imparting a better finish to the said faces
t ¢ and to the corners. " After one-half of the
bar has thus been operated upon to draw it
down in ‘shape from' one end toward the
center the opposite end of said: bar is sub-
jected to the same series of operations, there-
by drawing it down from one end toward the
center until'a finished blank is obtained.

It will be seen that the operationsupon the
bar are effected by :holding the same at one
side of the:mill, a result which can be: ob-
tained because of ' the: projection of the dies
C- C" above the: faces of the rollers; which
causes the ‘dies to: separate after they pass
the plane 1¢, permitting the bar:to be drawn
back and inserted in the proper pass, as upon
the further: revolution the faces 6 6 of the
dies approach the plane w. By thus operat-
inguponthebartorollordrawitfromeachend
toward the center I secure the desired shape
without welding, and without the employ-
ment of the high class of labor required for
hand forging, I accomplish:the result more

rapidly and with:less detriment to the metal.:

The whole blank may be rolled at one heat
by reversing the bar or blank.

Without limiting myself to the precise con-
struction and arrangement of parts: shown
and described, I claim—

1. - Thewithin-described improvementin the
art of making fan-tailed-axle blanks, the
same consisting in drawing a bar of metal
from each end toward the center by separate
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opemtlons, to increase the width Trom each
end to the center, substantially as set forth.

2: In the manufae‘rme of fan - tail - axle
blanks, subjecting the bar to a series of op-
erations to draw down the same from one end
toward the center to widen the same toward
the center, and then: subjecting:the opposite
end to a like series of operations, bubstan-
tially as described.

3. A mill for drawing fan-tail-axle blanks,
provided with axle- dles having :grooves ar-
ranged to form: passes each at an-angle to the
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horlzontal line and: expanding fxom one end

toward the: other, substantially as set.forth,

4. A rolling-mill provided with grooves ar-
ranged to form passes, each groove having
two 51des at right angles to eaeh other, one
side increasing in Wldth and: the: other de-
creasing in width, substantially as set forth.

5. A mill for: rolling fan-tail-axle blanks,
provided with dies with grooves arranged to
form a series of passes each widening in one
direction and narrowing in the: other, each
pass increasing in width and decreasing in
height in comparison with the preceding pass,
substantially as set forth.

6.. The combination, in a:rolling-mill; of a
series of passes constructed to impart a fan-
tail form to a bar, and additional box-passes
arranged to operate upon the edgesof the bar,
substantially as set forth.

In: testimony: whereof . I have signed my
name to this specification: in the presence of
two subscribing witnesses.

LEROY :D. HILL.

Witnesses:

N. P. II. HuGus,
C. H. GILLAM.
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