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o all whom it may conceri:
BeitknownthatI, JouN THOMAS ROWLEY,

‘acitizen of the United States, residing at Bea-
ver Falls, in the county of Beavel State of
Pennsylvania, have invented or d1scovered_
certain new and useful Improvements in Ap-

~ paratus for Producing Tapered Bars or Rods

- Having Different Oross Section, of which the

| follewmn' is a specification.
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My mventlon relates to appar atus for pro-
ducing tapered bars or rods. -

The object of my invention is to pl oduce a
mill or apparatus for rolling tapered bars or

rods having different ceross-section:; and to

this purpose my invention consists in heating
a bar or rod of the requisite and predetm-

mined cross-section (in the drawings the bar

previous to the first pass is five and thirteen-

sixteenthsinchesin diameter) and passing the
same between rolls cam-grooved, the first |

~ Ppass or groove tapering the bar or rod ovi-
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posite surfaces being cauled toward the lon-| point A and narrows toward the point B, so

‘thatthe baror rod Cis rolled oviform in cross-
Thegroove 2being astoits depth ta-
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form in cross-section at the center—i. e., the

side surfaces of the piece being carried out-

wardly from the longitudinal axis of the same
and the bottom-and t0p surfaces of said piece

being carried inwardly toward its longitudi-
nal axisadistance greaterthan the outwardly-
forced surfaces are carried from the axis, as

shownin Figures 4 and 5 of the dr awmﬂ*‘amthe

groove Wldemnﬂ' at its central operative part |
soastoenable the sidewise flow of the metal at

such point and produce at the first pass a bar

- orrod-one diameter of which hasbeen reduced-
~at such point and enlarged on the diameter

perpendicular thereto, the inward- forced op-

gitudinal axis a dlstance oreater than the out-
ward - forced surfaces are carried from the.
axis, then passing the bar or rod through a

groove circular in cross-section in all axial
planes,carrying the previously outwardly car-

‘ried surfaces inwardly toward the longitudi-

-nal axis of the piece, and the previously in-
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wardly carried surfaces outwardly from the

longitudinal axis of the piece, the diameter

of the second or last-mentioned groove being
greater than the least dmmetm of the first
groove to enable the metal to spread sidewise
or laterally at its central operative part, and
the operative part of said second groove be-
ing of greater perlpheral lencrth than that of

| the ﬁlst aroove.

_111:1 the usual manner.
vided with passes or grooves 2 and 3.

-section.

circular in cross-section and eipandmw f1 om

_the center toward the ends

- By imparting to the bar or rod the Ueeuhm

shape described at the first operation the

These im 0 Opemtmns pro--
duce a bar or rod of a predetermined length
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metal is 80 dlspased that by slightly bringing N

back the outwardly-crowded surfaces, and
consequently slightly expanding the.

Iwill now describe my 1mp1 éved mill adapt-

_ed to the application of my improved method
of produecing tapered bars or rods, reference

being had to the accompanying drawmgs

which form a part of this specification, in

which like reference characters indicate like

In the accompanying dr;mfmo's Fig. 1 indi-

cates a front elevation of a 111111 adapted to

the application of my improved method of
producing tapered bars or rods.-

tandem with that shown i in IFig. 1. Fig. 3 1S

Figs. 4 and 5 are respectively longi-

-The
pass or groove 2 ﬂ*ra,dually widens toward the

pered revelselyw—-@ e., from the ends toward
the center—produces a tapered oval, as shown
in the accompanying drawings, Flﬂ's 4 and 5.

in-
Waldly-blouwht surfaces, the whole forming
operation is completed. |
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‘parts wherever they occur throughout the
several views thereof.
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Fig.2isa
sectional view on lines « « and y v arranged
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a longitudinal elevation of piece aftel final

- pass.
tudinal elevation and pla,n views of piece af-
ter first pass.
Referring to said dlawuws 11 are 10118 |
.-horlzontdlly arranged and adapted to be .
mountedin %mt&bl& housings and to be driven
The said rolls are pro-
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The pieceis the npassed throughgroove 3, (the

oval or greater diameter belncr in a vertical
plane,) which being semleucu]m in all axial
planes and wider a,t their central operative

parts on a line parallel to the axis of therolls
and the least diameter of the groove of the
first pass and shallower at the center opera-

tive part than the greatest diameter of the
first pass.

| the second grooveis gr eater than the least di-
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In other words, the diameter of
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- the mass, carrying
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pass.

portion.

ameter of the first groove, and 1ts operative
part is of greater peripheral length than that
of the first groove, as shown in the drawings,
whereby a bar or rod passed through said
oroove is rolled into a finished bar or rod cir-

cular in cross-section and expanding from the

center toward the end, the ends being of a
predetermined length and diameter.

One of the characteristic features of my in-

vention lies in the fact that 1at the center of
the bar flatten and widen the entire body of
all portions of. the sides
outiward and bringing inward the top and bot-
tom parts to lines near the axis.” To provide

for this, the grooves for the first pass are ma-

terially wider at the center line of thelr oper-

ative parts than they are at the end lines
‘thereof.

This construction of grooves pro-
vides a free space or chamber, into which the
metal 1s carried without 168185&11@6 from the
side walls, the widening beingon lines parallel

to the axis of the roll and t1 ansverse to the
In the second pass the:

lines of pressure.
previously inwardly brought central portion
of the pieceis permitted to expand or spread
horizontally—that is, on lines parallel with
the axes of the roll from fourand five-eighths
inches, as shown at X in Fig. 4, to four and
seven-eighths inches, as shown at X', Fig. 3--
while the previously outwardly carried por-
tion is reduced from six and one-quarter
inches, as shown at X=* Fig. 5, to four and
seven-eighths inches, as shown at X' in Fig. 3.

Another characteristic feature of my appa-
ratus is that the points of reduction in the
first pass coincide with those of the second
In other words, the points where the
rolls leave off work coincide in both passes.
S1mu1taneously with this feature of the shap-
ing occurs also the elongating or crowding
endu ise of the metal of the b&l of its central
Thisrapidly increases from the end
of the groove to its central line, and with
such elonﬂ'atmn there 1s a proportionate re-
duction at the successive transverse plane of
the cross-sectional area of the bar.

I have so far deseribed my improved mill
as comprising a pair of rolls having two
grooves, but the same may be (and ptefel-
ably) arranﬂ'ed as shown in the accompany-
ing dmwmws Fig. 2, a pair of rolls in which

oroove 2 18 formed, zmd an independent pair |
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arranged immediately in front of said last-

mentioned rolls,havinggroove 3 formed there-
in, so that immediately the bar or rod passes
out of and through the first pair of rolls it

enters and passes through the second pair of
rolls without reversing, as would be necessary

when the mill shown in FKig. 1 18 used.
Having described my invention, what I

claim, and desire to secure by Letters Patent,

18— | - '

1. In an apparatus for rolling tapered bars

or rods of gradually-varying circular ¢ross-
section, a pair of rolls having two pairs of

grooves, two groowves in each roll, those of
each pair being in opposition to each other,
each groove. of the first pair being at its op-
erative center longitudinally, wider on lines
parallel to the axis of the rolls than at the
ends of the operative parts, and shallower on
lines radial to the rolls at the said central op-
erative line than at the end line, and the
ogrooves of the second pair being each semi-
circular in all axial planes, and their diame-
ter at their centeroperative part being greater
than the least diameter of the last-preceding
pass or groove, each groove of each of said
pair of grooves tapering in its dimensions
from the central line of its operative part to
the end lines thereof, substantlally as herein
described. |

9. In an apparatus for rolling tapered bars
or rods of gradually-varying circular eross-

section, rolls having two successively-acting

pairs of grooves, the grooves-of each pair
being opposite to each other, the grooves of
the first-acting pair having operative parts

535

60

70

75

80

of a relatively-shorter peripheral length and .

each of said grooves tapering in its dimen-
sions from the central line of the operative
part to the end lines thereof, and the grooves
of the second-acting pair ha,vmn* onelatw

partsof a 1elatlvely-frre&tel perlphel al length

and also tapered from the central line of the
operative part to the end lines thercof, sub-
stantially as set forth. |
- In testimony whereof 1 have hereunto af-
fixed my signature in the presence of two sub-
seribing Witnesses
JOHN THOMAS ROWLEY.
Witnesses:
HERBERT C. EMERY,
JNO. H. RONREY.
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