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To all whom it may concer: -
Be it known that I, JoHN A. CHARNOCK a

subjectof the Queen of Great Britain, remdmo'

at Cleveland, county of Cuyahoga, and State

of Ohio, have invented certain new and use-
ful Impl ovements in Mechanism for Making

Tubes from Metallic Ingots or Blanks in a
Heated State, of which “the following is a
specification, that will enable those skilled in
the art to which. my invention pertains to
make and use the same. }

My invention relates to 1mp10vements in
mechanism for making tubes from metallic
ingots or billets. Its ob;}eets are to pierce
met&llic ingotsor blanks in aheated state and
to roll or draw. them out into tubular form
without subjecting them to torsional strain
or materially disturbing the longitudinal ar-

rangement of the fibers of the metal; and the

mechanism for accomplishing these objects
congists of a pair of specially constructed and
arranged rolls working in conjunction with a

- mandrel located in the pass between the rolls,
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by means of which the heated blank or billet
may be pierced and drawn at one operation.

In this operation a blank or billet is passed.

between the adjacent faces of the two rolls,
which impart toit a rotary motion and at the

same time & lonﬂ*ltud inal motion, which forces

it against and over the conical piercing-man-
drel lying in the path of the axis of the blank

the arrangement of the working surfaces of
therolls bemfr such thata pr actlca,lly uniform
speed of rota,tlon is imparted to each and
every portion of the blank or billet lying be-

tween and being acted upon by them, thus

producing a drawing action upon the blatlc
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thatdoes not mater 1&1137 alter thelongitudinal
arrangement of the fibers in the blank or in
the final product thereof during any changes
wrought in its diameter or form.

The accompanying drawings show approxi-

. mately the shapes and relative positions of

the rolls and the piercing-mandrel of the
mechanism which I employ in the practice of
my invention, no attempt, however, being

made to represent the framework or ho usings
which support the rolls and mandrel or the
gearing for imparting motion to the several
5o parts, or, in faet, other portions of a fully- |

'orwanlzed machine, such general features
formmﬂ* no part of the 1nvent1011 herein
claimed and their constr uction and applica-
tion being well understood by those familiar

with the art to which my invention pertains.

I do not mean, however, to confine myself to
the exact proportions and shapes shown, as
these may be varied to a considerable exte_nt'_

to suil different conditions and the relative
positions of the parts changed within certain
limits without departing from the spirit of
my invention as set forth in the clalms at the
end of this speclﬁeatmn ﬁ

Figure 1 is a plan view, par tly in seetlon .
of a palr of my rolls with a piercing-mandrel,
the point of which lies between the Workmﬂ'
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surfaces of the rolls at the exit side of the o

pass, and a blank or billet engaged by the

rolls and undergoing the process of being
pierced by the ma,ndlel Fig. 2 1s a side ele-
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vation of the same, showing the axial ineli-

nation of the rolls, relatively to the axis of

the pass, necessary to impart endwise motion

to the billet. Fig. 31s a plan view of a modi-
fication of my rolls, showing them extended
so0 as to act upon that pmtlon of the billet
which is being opened and enlarged by the
comcal part of the mandrel 1371110' between
them. "IFig. 418 a side elevation of the same.
Fig. 5 shows a modification in which one of
the working surfaces is arranged on the flat

side of one of the rolls 1nstead of on the pe-.

riphery thereof. FKig. 6 is a side elevation of
the same.

In the practice of my invention rolls A and

B, revolving in the same direction, are so
shaped and loea,ted relatively to e&ch other

as to form between their adjacent peripheral
surfaces a pass through which a heated billet

or blank C is drawn and thence forced upon
the point of a mandrel D, which pierces its
center and converts i1t from a solid into a tu-

bular form. It will be observed that these
rolls are tapering in shape, each being in the
form of a frustum of a cone, the 1011@1 A hav-
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ing its smallest'diameter at the entrance side "

of the pass and its largest diameter at the
exit side of the pass, while the roller B has

1ts largest diameter at the entrance side of

the pass and its smallest diameter at the exit

100



.....

10

20

g o 603,811

side of the pass
parts the larger diameter of the roll B is op-
posed to the “smaller diameter of the roll A
at one end of the pass, while at the other end
of the pass the smaller diameter of the roll I3
is opposed to the larger diameter of the roll
A. As a result of this the speed of rotation
imparted to the billet C by the rolls at all
points through the pass is equal to the mean
speed of rotation of the two rolls at the line
x ¢, where their diameters are equal. At all
othel points in the pass at either side of the
line « « the greater speed of the larger di-
ameter of one roll is neutralized by the lesser
speed of the smaller diameter of the roll op-
posed to it. The speed of rotation therefore
imparted by the rolls to all parts of the billet
lying in the pass and gripped by them is uni-
form. Consequently no twist or material al-

teration of the longitudinal alranﬂ'ement of |

- the fibers of the blllet is produced. :

- familiar with the art.
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As shown in Fig. 2, the axes of the rolls are

set at such angles as will produce a forward

feed of the billet, as well as its rotation by |

the rolls,inamanner well understood to those

The rolls are also so
disposed that the sides of the pass gradually

converge as they approach the exit end, S0

that the pass is narrower at that point than

at the entranceend. Thisinsuresa constant |

- and continuing grip of the rolls on the billet

- that causes 1t to move endwise with consid- |
erable force while it i1s being rotated. 'The |
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point of the mandrel D 1s suitably located at

or near the exit side of the pass and directly

in the axial line of the path of the billet, so
that as the latfer is rotated and fed endwise
by the revolving rolls it encounters this point

- of the mandrel, and being pierced thereby
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slips up over the head of the mandlel and
passes off in tubular form.

In Figs. 1 and 2 the rolls are shown w1th

converging surfaces to gradually diminish |

the width of the pass toward its exit end to
rotate and feed forward the billet against the
point of the mandrel, which lies mainly out-
side of the space between the rolls. Asare-

sult of this the billet is forced upon and sim-

ply pierced by the mandrel, and no attempt
is made to smooth or finish the tubular prod-
uct either during or after the piercing op-
eration. In Figs. 3 and 4, however, the rolls
are shown with prolongations a b on the exit
side of the pass, which prolongations extend

to or slightly beyond the head of the piercing-

mandrel and are so shaped relatively to the
head that they continue to act upon the bil-
let as it is being pierced by said head, com-
pacting the metal and finishing 1t both onits
inner and outer sides, so that the tubular

product leaves the head of the mandrel in a !

smooth and finished condition. .
In Fig. 5 a disk-shaped roll is used in con-

nection W1th another smaller roll.. The man-

drel is located in the pass between the rolls,

By this disposition of the ] substantlally the same eff

‘ect as the rolls here-

in described. .

In the arrangement shown in Flﬂ's 5 and 6
the axes of the two rolls are mlanwed nearly
at richt angles to each other, and the surfaces

of the rolls are so shaped and relatively lo-
cated as fo. produce between them a pass

gradually diminishing in width from 1its en-
trance end to the pomt where it is intercepted

by the piercing-mandrel, from which point 1t

slightly increases in width at each side of the

mandrel, so as to work upon and finish the
tubular pwduct in the same manner as the

rolls shown in Figs. 3and 4. The axis of the

pass may be slwhtly above or below the plane .

of the axis of the disk-shaped roll, and the

‘axis of the roll K may be inclined relatwely
‘thereto, as shown'in Fig. 6, for the purpose
“of producing the endmse feed of the billet.

The rolls revolve in directions shown by the

‘arrows and impart to the billet gripped be-
tween them a 10ta,ry as well as an endwise

movemendt.
-Having thus desembed my mventlon what_

T claim as new and useful, and desue to se-
-c¢ure by Letters Patent, is— |

1. A pair of rolls GOHSIStlIlﬂ‘ of fr ustums of
cones, arranged on oppomte sides of a pass

“and revolvmfr in the same dueetlon the
larger dmmeter of each roll being opposed to

the smaller diameter of the othel roll sub-
stantially as set forth. . .

2. A pair of rolls consisting of f1 ustums of
cones arranged:on :opposite ‘sides of a pass
and revolvmn* in the same direction, the
larger dlameter of each roll being opposed to
the smaller diameter of the 0the1 roll, the
rolls being so located that the pass. between
their Opposed faces gradually dlmlmshes n

| width toward its exit'side as set forth.

~.3. A pair of rolls consisting of fmstums of
cones arranged on:.opposite Sldes of:a pass
and revolwno* in the.same direction, the
larger dlametel of each roll being opposed to
the smaller diameter of the other roll, the
axes of the rolls being oppositely inclined
relatively to the axis. of the pass substant,lally
as and for the purpose set forth. . -

4, A pair of rolls consisting of fr astums of
cones arranged on . opposite SIdBS of a pass
and revolvmn‘ in the same direction,  the
larger dla,meter of each roll being opposed to
the smaller diameter of the other roll, the
pass between the rolls gradually dlmmlshuw
in width toward its exit end and the a,xesyof
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the rolls being oppositely inclined relatively

to the axis of the pass subbtantlallv as. and
for the purpose set forth.. -

5. The combination of a pair of rolls con-
sisting of frustums of cones arranged on op-
posite sides of a pass and revolvingain the

| same direction, the larger. diameter of each

roll being opposed to the smaller diameter of
the other roll, the axes of the rolls being op-
positely inclined relatively to the axis of the

and the arrangement is such as to produce pass and the pass gradually diminishing in
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“width toward its exit side, a conical piereing-

mandrel located in the axial line of the pass
with its point at or near the exit side thereof,
substantially as set forth.

6. The combination of a pair of rolls con-
sisting of double frustums of cones arranged

on opposite sides of a pass and revolving in
the same direction, the entrance side of the

pass being gradually diminished in width and

‘bounded by sections of the rolls in which the
larger diameter of each is opposed to the

smaller diameter of the other, the exit side

- of the pass being gradually increased in width

and bounded by prolongations of the rolls

consisting of frustums of cones, a conical
piercing-mandrel located in the exit side of

the pass and in axial line therewith with its

point at or mear the narrowest part of the |

pass, with the axes of the rolls opposwely in- -

clined relatively to the axis of the pass sub-
stantially as and for the purpose set forth.

7. A pair of rolls arranged on inclined
axes and each having an 1nchned working

surface with a pass between. them, thelarger
25

diameter of the working surface 011 each roll
being opposed to a smaller diameter of the
wmkmﬂ* surface on the other roll, substan-
tially as set forth.
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In testimony whereof I affix my signature,

Ohio, March 23, 1897
JOHN A. CHARNOCK.

Withesses: |
JOSEPH KENDRICK
WM. A. SKINKLE.

in the presence of two witnesses, at Cleveland, 3o
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