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rangement for holding and releasing the mold.

This invention
ing hollbw or tubular bodies of steel.or other
‘metals from “bottles”
ends. .. S i
Tn some methods such a “hottle” or hollow billet
formed by driving a mandrel or punch into &

is
solid billet supported in 2 dle -
tion of billet and die or mold being such as to
provide spacé in
displaced by the mandrel or punqh,whereby there
is formed a substantially cylindrical “bottle” or
hollow - billet which is then removed from the
die ‘or mold and pushed by an inserted mandrel
or arbor through dies or draw rings to ihcrease
the length and reduce
tubular portion. .

relates to a method of produc-: -

or hollow billets with closed,

the wall thickness of the

R

ie or mold, the sec-"

the mold to receive the metal . -

10
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One feature of the present invention consists '

in forming a tubular body from o centrifugally

cast hollow billet, which has 2 closed ‘end and'is

of increasing diameter. from its closed end.” The

exterior wall of the hollow billet may be -of-in-
creasing diameter over

its entire length or may .

be. of increasing diameter from its closed énd’”

for part only of its léngth, the remaining portion
‘tapering billet may -

being parallel. Such a cast
pe formed by casting in 2 tilting
ing machine. . S _ U -

A further feature consists in expanding -and

centrifugal cast-

shaping the tapering closed end portion of such.

.a billet by forcing a mandrel or arbor yinto‘ ‘the
billet  while it is supported in a mold or pot of
the desired length and form with the tapering
closed end of the billet pearing against the closed
end of the mold, the tapering end portion of the
pillet being thus forced into conformation with
the mold. The mold may be cylindrical with a
hemispherical closed end, while the arbor may
‘pe slightly tapered to facilitate withdrawal and

have its end shaped to correspond with the mold. -

end.: : : o R
s further feature consists in contracting and
elongating the wall of the remaining ';_Jori;iqn of
the partly formed tubular body by causing move-
ment of the body and the inserted arbor rela-
tively to an encircling die or drawing ring while

‘shown. : :

25

In thé embodiment of the invention-illustrated.
in the drawing, a mold 1 of ‘the desired size and

. shape:is held, as by a stop-.or abutment 2, in

alinement with ‘a drawing die or ring 3 on a sta-

‘tionary support, 1:and a power operated mandrel

or arbor 4 beyond. =

“The stop 2 is shown ‘inv"F‘igs.Al—é suﬁpéfted on

a'rod 20 which extends from:a piston 2| within-
a cylinder 22, to the upper.or lower ends of which
a liquid under pressure may be-admitted .from a

supply -pipe: 23 -through valve 24 and conduits 25 -

‘or: 26. - 21 is-an outlet pipe with.which conduits )
- 25.0r 26 may be connected through' the valve 24.
128 is°a'valve actuating lever. ... ‘

- -40:designates a-piston with which the arbor is
connected. 41 is-a cylinder surrounding.the pis-
ton /40, - Hydraulic-pressure: may be, admitted to
or withdrawn from the-cylinder.41 by ‘means not

The tapered billet 5, the closed énd,5”- of which
may, as shown in Fig.'1, be thickened and shaped

‘somewhat like the nose of a projectile, is placed

in - the mold - after being. cleaned. and heat--
ed, its closed end bearing against the closed
end of the mold and its larger end portion ex-

" tending beyond the drawing die or ring 3 with
. .which it preferably makes even contact. - The

30

-mandrel -or arbor 4 is then advanced: into -the
-billet, (Fig. 1): first -contacting with its interior

practically at the position of the drawing die or

ring and thereafter expanding the tapering -end

- 58 of the. billet into conformation with the mold,

35

as shown in Fig: 2, any metal exceeding that fill-
ing the space in the mold being caused. to flow
through the space between the mandrel or arbor

4 and. the drawing die-or ring 3, thus elongating

_the billet.  The advance of the mandrel or arbor

40

for- this.purpose having been  stopped or com-
‘pleted, -the stop or.abutment 2 is withdrawn or

released and.,advance of the mandrel or arbor

continued, (Fig. 3) so that the mold |l is either

. carried forward on the nose of the partly formed

45

the closed end portion of the pody is still con- -

the mold, or the mold

. tained in and supported by
: closed end of the

may be removed after the
‘billet has been shaped. 7
Referring to the drawing, = IR
Figs. 1,2, 3 and 4 are vertical sections showing
diagrammatically, in various stages, an arrange-
ment of apparatus for forming tubular bodies
.according to the present invention; :
“Fig. 5 is a sectional elevation of a

modiﬁed' ar.-"

body, or removed, as-shown at |A in Fig. 3, and
the tapering portion of the billet § is pushed
through the drawing die or ring 3, thus contract-
ing and elongating the wall of said tapering por-
tion so that it conforms internally to the mandrel

--or arbor 4-and is parallel sided externally. = After

50

the body -has clearerd the drawing die or ring
(Fig. 4), a stripping plate §:s positiond to strad-
die the mandrel or arbor between the drawing =

" die .or its support T and the end of the body 5

55

“and the mandrel.or arbor 4 then drawn back,
.thus stripping:the body from it. . '




2

The cylinder 22 may be larger than cylinder
41 so that if piston 21 is actuated by the same
pressure as that which actuates piston 40, piston
21 will be held against a stop 29 to position mold
{, with a_greater force than that which moves
arbor 4.

The movement of arbor 4 may be used to re-.

lieve the pressure under piston 2f when the arbor

reaches the desired position relative .to.mold I,

by some such arrangement as that shown. dia-
grammatically in Figs 1-4. 42 is an arm affixed
to arbor 4,
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metal which consists in centrifugally casting a
hollow billet having a tapering closed end; ex-
panding and shaping the end portion. of said
billet by forcing a mandrel or arpor into the
billet -while said. billet is supported in a closed
end mold of the desired: length and: form in
alinement with a drawing ring, with the end of

“‘the billet bearing against the mold, the end por-

~tion of . the billet-being thus forced into confor-

101

A rod 43 extends through this arm =

and through valve actuating lever 28 and carries -
buttons 44 and 45 which are adjustably positioned. -

on it. The movement of rod 43 will cause button -

44 to engage lever 28 and move it from the posi-
tion in which it is shown in Figs. 1 and 2 to.the
position 28A in which it is shown in Figs. 3.and 4.
In Figs. 1 and 2 the:pressure supply pipe 23 is
shown connected through valve 24 :and conduit
268 with the part of cylinder 22 bélow piston 21
and the ‘othetr . end of cylinder 22 connected
through conduit 25 and valve 24-with outlet pipe
27. In Figs. 3 and 4 these connections are re-
versed to move piston 2I and mold I away from
the end of body 5.

_As arbor 4 continues to move after mold {: is
withdrawn; the rod 43 is arranged to slide
through arm- 42, stops 46 and 471 being provided
on the-arm and a spring 48 interposed between
the arm 42 and the stop 471 of sufficient strength
to actuaie the valve. The opposite movement of
rod 43 will cause its button 45 to engage:lever
28 and reverse the valve to return-mold f to 1ts
operative relation-to arbor 4. °

‘mation with the mold, and excess metal being

extruded longitudinally between the mold, draw-
ing ring and arbor.

3. The method. of producing a tubular body of
metal which .consists in expanding and shaping
the end portion of a centrifugally cast billet hav-
ing a tapering closed end, with its end having
less area than the interior of the mold into which
it is . to be forged, by forcing a mandrel or arbor
into the billet while said billet is supported in‘a
closed end mold of the desired length and form
beyond. and in alinement with a drawing ring;
with the end of the billet bearing against the end

. of the mold, the end portion of the billet being

A simple arrangement for holdlng stop. 2 and -

tripping its support by the movement of the arbor
is illustrated diagrammatically in Fig. 5. -In:this
case a rod 43A which moves in unison with:the
arbor engages a part 50-of a latch member 51
which i$ ‘pivoted at 52 when the arbor reaches
the point in its travel illustrated in Fig. 2 to re-
lease the stop 2 and the mold |.

Where required, a cavity 8 may, as shown in
‘dotted lines, -‘oe -formed in the closed end of the

mold 1 so that metal forced into the cavity will =~

form an end projection:or boss on'the body.
The exterior wall of the hollow billet beginning

40

near the drawing ring may be parallel without

departing -from the spirit- of ‘the 1nventlon the .

inner wall remaining tapered.

This invention enables weldless hollow or tubu-
lar bodies to be formed without great power. -

A centrifugally cast billet saves metal as no
“crop” is required with such billet and. also.the
time, equipment and expense  of preliminary
piercing is avoided; also, such a casting compris-
ing the initial hollow billet may be made sound
and with thinner walls than can be made by
punching a cavity from a solid billet.

What I claim is: :

1. The-method of producing a tubular body of
metal which consists in expanding ‘and shaping
the end portion of a hollow billet having a taper-
ing closed end by forcing a mandrel or arbor into
the billet while said billet is supported in'a closed
end mold of the desired length and form’'in aline-
ment-with & drawing ring, with the :tapering
closed end of the billet bearing against the closed
end of the mold, the tapering end portion of 'the
billet being thus forced into conformation:with
the mold, and excess metal being extruded lon-
gitudinally betwecn the mold, drawing ring and
arbor.
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thus. forced into conforma.tion with the mold and

further movement of the mandrel or arbor caus-

ing any -excess metal in the billet. 'end to move
through and beyond the drawing ring, uncon-
fined by walls beyond the drawing ring.

4. The method of producmg a ‘tubular body of .
metal which consists in expanding and' shaping
the end portion of a centrifugally cast billet hav-
ing a tapering closed end, with its end having less
area than the interior of the mold into which ‘it
is to. be forged, by forcmg a ‘mandrel ‘or arbor
into.the billet while said billet is ‘supported ina
closed end mold of the desired length and form
beyond and in alinement witha drawing ring,
with the end of the billet hearing against the
mold, the end portion of: the billet ‘being- thus
forced into conformation with the ‘mold, and’ ex-
cess metal being extruded longitudinally between
the mold, - -drawing ring and arbor and further
movement of the mandrel or arbor causing any
excess metal in the billet end to move through
and beyond the drawing ring, unconﬁned by walls
beyond the drawing ring.

5. The method of producing a tubular -body of
metal. which consists in centrifugally casting a
hollow .billet: havxng a tapering closed end, ex-
panding and shaping thé end portion of said bil-
let by forcing a mandrel or arbor into the biilet
while said billet is supported in a concave mold of
the desired length and form in’alinement with
and beyond a drawing ring, with the end of the
tillet bearing against the mold, the énd portion
of the billet being thus forced into conformation
with the mold and excess metal being extruded
longitudinally between - the ‘mold, drawing ring
and arbor and further movement of the mandrel
or arbor causihg the billet to move through and
beyond the drawing ring.

6. The method of producmg a tubular body of

"metal which consists of- expanding and shaping

the end portion of ‘a billet having a 'tapering
closed end and a hollow portion by forcing a
mandrel or arbor between the hollow portion of

. the .billet and a drawing ring against the closed

..end of the billet while said end of the billet is

supported in a closed end mold of desired length
and form with the closed end of the billet bear-

- ing against the mcld, the end portion of the billet
~ being thus forced into conformation ‘with . the

2. The method of producing a tubular body cf 75

mold.
7. The method of producing a tubular body of
metal which consists of expanding and shaping
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the end portion of a- billet having a.tapering
closed end and a hollow portion by forcing &

mandrel or arbor between the hollow portion of

the billet and & stationary drawing ring against
the closed end of the billet while said end of the
billet is supported in a closed end mold of de-
sifed length and form with the closed end-of the
biilet bearing against the mold, the end portion

" of the billet being thus forced into conformation
‘with the mold and thereafter moving the mandrel

and mold with the interposed formed end portion
of the billet relative to the drawing ring to force

5 the hollow pqrtlon of ‘the .billet - against the

mandrel.

‘WILLIAM HULSE MILLSPAUGH.




