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UNrTED STATES PATENT OFFICE.

r - -

JOIIN A. POTTER, OF PITTSBURG, PENNSYLVANIA,

MANUFACTURE OF HOLLOW METAL ARTICLES.

. SPECIFICATION forming part of Letters Patent No 551,229, dated D_ece?'}lber 10, 1895‘
Application filed July 29,1893, Berlal No, 481,886, (No model.) R |

To all whom it may concern:

Be it known that I, JoEN A. POTTER, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have ihvented a new

and useful Improvement in the Manufacture

of ITollow Metal Articles, of which the follow-
ing is a full, clear,and exact description, ref-
erence being had to the accompanying draw-
ings, forming part of this specification, In
which— |

Figure 1 shows my improved apparatus in
longitudinal vertical section. Fig. 2 1s a de-
tail sectional view of a modification, and FKig.
3 is a side elevation of another form of man-
drel. -

The object of my invention is to provide
means for manufacturing hollow articles of
steel or other metals by foreing the same
through a shaping-die while in a plastic or
reheated condition. -

Various kinds and shapes of articles, such
as pipes, axles, shafting, and other holiow
articles, may be made in accordance with my

its application in this respect.

invention, and the invention is not limited in

" The apparatus which I showisanimprove-

ment upon the apparatus described and
claimed in my prior patent, No. 493,304,
oranted on May 30, 1399. .

In the drawings, 2 represents the power-

et

- eylinder of a machine, which is made of a
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45

strong metal casting, and is preferably con-
nected with an end block 3 by tie rods or
bolts 4, which serve tol brace the mnachine
and to provide for the resistance of strain.

5 is the plunger of the-cylinder 2, and 6 1s
a pipe by which water or other inotive fluid
is admitted to the eylinder for the purpose of
projecting the plunger. The cylinder is sin-
ole acting, and to retract the plunger I em-
ploy a smaller counteracting cylinder7, whose
piston or plunger 8 is connected with the
plunger 5, so that when the fluid-supply 1s
cut oif from the pipe 6 the pressure of motive
fluid from a.pipe 9, acting on the piston 8, will

- serve to retract the plunger 5 and displace

50

{the water from the cylinder 2.
11 is the receptacle for containing the steel

- or other metal to be compressed and shaped.

1t consists of a bhollow mold-like eylinder,

| which may be encircled by strengthening-

bands 12, of iron or steel, and which is open
at the front end and closed at the rear end.
At its opposite sides it has pins or trunnions
13, and it is adapted to sit in a cradle 14, in
which it is supported by the fitting of the
trunnions in suitable forks. The cradle 1s
swiveled to and supported by the end of the
upright plunger 15 of a cylinder 16, which 1s
carried by a truck 17, movable on a track 13.

55
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The lower end of the e¢ylinder 16 may be pro-

vided with an ad justable stop 19, which limits
the extent of downward motion of the plun-
ger 19. o - |

The drawings
ratus in operative position. The mold-cyl-
inder 11 then rests upon the cradle 14, 1ts

rear end fits against the end of the plunger

5, and it is connected therewith by pins 20,
which fit on hooks 21 projecting from the
planger. |

22 is a hollow die 1Jsr.rhich fits in the fOrw&rdﬁ

end of the mold-cylinder. It flares inter-
nally and is. made of proper diameter and
shape to effect the reduction of metal to the
required dimension. | - |

23 is a hollow guide box or cylinder set in

slidW the parts of the a-ppa-'

7°
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advance of the die 22 and securedto the end

block 3 in line with the axis of the mold-cyl-
inder, so that it shall register with a passage
in"the end bloék. - The bore of the guide-cyl-
inder is of somewhat larger diameter than the
cavity of the die against which it bears and
to which it serves the function of a station-
ary resistance plate or plunger. Inusingthe
word ¢“plunger” to describe this part I in-

‘tend to indicate that it may be constructed
in the manner illustrated or in any other
manner adapted to afford resistance to the

die, whether the same be merely a passive re-
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sistance or whether it be adapted to force the

die into the mold-cylinder. The guide box
or cylinder 23 has an extension 23’ of some-

what Iarger diameter screwed into or other-

wise detachably secured to the end block 3,

05

and opposite to the open outer end thereof 1s
a gate or block 26, which fits removably over

4 window 27 in an end block or head 28.
29 is a mandrel, preferably of conical or
tapering form, which, when the apparatus is

ICO
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- shown in the drawings.
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in action, fits éentrally within the die, and

has a rod or shank 30, which extends axially
therefrom and abuts at its end against the
gate 26, which is then slid into position over
the window 27. 'The rod 30is centered in po-

sition by means of guide-rings 31, which fit

around the same within the guide-box 23 and

23’, and are movable lengthwise within said
box by the flowing metal after it lhas been

ejected fromthe die, as hereinafter desecribed.

As thus constructed, the operation of the
apparatus is as follows: Before setting the
mold-cylinder into the machine and while it

1s in an upright position, I place in its rear

end the small charge 32 of refractory clay,
which 1s 1ntended to serve the purpose de-

- seribed in my prior patent, No. 498,304, and

I then cast or place within the cylinder above

the clay a hollow ingot 33. Then while the |

metal is highly heated, (either reheated or

partially solidified from its original molten
state,) but is sufficiently solid to permit the

mold-cylinder to be placed on its side with-
out bleeding, I suspend it from a crane and

lower 1t into position upon the cradle 14, as |

Before placing the
mold-cylinder in the cradle the latter may be

~ raised by elevating the plunger 15, and may
- then be lowered by exhausting the waterfrom

the cylinder 16. The parts are then in the
position shown in the drawings, the mold-
cylinder being eonnected with the plunger 5

and the guide-cylinder 23 being in register

with the annular die 22. The mandrel 29 is
then placed in position within the die, as
showninthe drawingsand asabove described.
The metal within the mold-cylinder is pref-
erably cast before it is placed therein and is
made hollow, having a longitudinally-extend-
Ing bore in its axis. For the purpose of pre-
venting excessive wear on the mandrel and
lubricating it in its action upon the metal, I
prefer to place within the hole of the ingot a
charge of black lead, soapstone, or other sub-
stance or mixture which is both refractoryand
lubricant in its properties, and which may be
charged into the ingot before the mold-cylin-
perisplacedinthe apparatus. Thislubricant
material serves to retard the chilling of the in-
side of the ingot and prevents the ingot from
cutting orsticking tothemandrel. Lubricant
material may also be placed in the mold-cylin-

der around the sides of the ingot in the man-

ner described in my patent application{Se-
rial No. 481,272, filed July 24,1893. 'The parts

being in the position above deseribed, water

s admitted into the cylinder 2 and projects

Go

the plunger 5, which, bearing on the mold-
eylinder, moves it forwardly over the die 22
andoverthe guide-cylinder23. Thissubjects
the metal in the mold-cylinder to powerful
compression, and forces it through the die in
the annular space around the mandrel 29,
causing it in its passage to assume the form
of a hollow c¢ylinder which is delivered as it

1s formed into the guide-box 23 23'; through |

which 1t travels easily over the rod 30 because
of the greater diameter of the guide-box than
that of the die. As the end of the flowing
metal reaches the rings 31, it pushes the rings
along on the rod before it.

The projection
of the plunger 5 may be continued until the

70 -

metal has been entirely ejected from the

mold-cylinder, the residue remaining in the

die being displaced by the refractory mate-

rial at the inner end of the mold-eylinder, as
explained in my prior patent above referred

to. When the operation is thus completed,
the plunger 5 is retracted by the counteract-
ing cylinder 7, thereby pulling the mold-eyl-
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inder back from the guide-cylinder 23, and

then be moved back and the pipe withdrawn,

stripping it from the rod 30 through the win- -

dow 27. The mold may then he lifted by the
cylinder 16, taken out from the machine, an-

other mold-cylinder substituted, and the op-

erations above described repeated in the
manufacture of different articles.

In order to provide for the convenient re-

moval of the die from the mold-cylinder after

leaving the pipe or other hollow article rest-
ing in the latter cylinder. The gate 26 may

9o

the latter has been taken from the apparatus,
I prefer to provide the rear end of the mold- -

cylinder with a hole in which I fit a remov-
able plug. 34, this plug being movable in-

95

wardly so that on applying pressure thereto

1t will force the die out to the front end of
the mold-cylinder. o

Hor the purpose of water-cooling the man-
drel, I may place a pipe 35 within the rod 30,

as shown in Fig. 2, the water being conducted

to the mandrel and then back through the
rod 30 around the water-pipe. The die may
also be cooled by suitable water-passages 36,
as shown.

100
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To manufaeture hollow articles with ‘non-

circular surfaces or interiors, I may shape

the mandrel and the die' correspondingly.
For example, by providing the mandrel with
spiral grooves 37 as in Fig. 3 and setting
on the rod 30 so that it may rotate thereon,
I may make a pipe or hollow metal article
with an internal spiral.
will suggest themselves to those skilled in the
art. |

I elaim-—— - | |

- 1. In apparatus forthe manufacture of hol-
low articles, a receptacle for the metal to be

shaped, a die through which the metal is
ejected from the receptacle, a core around

which the metalis ejected, and a body of solid

Other modifications

I1O

it
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lubricating material within the receptacle;

substantially as deseribed.
- 2. An improvement in the art-of making

hollow articles,-which consists in placing a =

hollow body of metal within a suitable recep-
tacle, applying a lubricant within the cavity
of the metal, and forcibly ejecting the metal
through the die-cavity and over an external
core; substantially as deseribed.

d. Inapparatusforthe manufacture of hol-
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low articles, a receptacle for the metal, a die | In testimony whereof I have hereunto set
through which the metal is ejected from the | my hand. ) ' '

receptacle, a mandrel which projects into the T A -
die toward the interior of the receptacle, a | JOHN A. POTTER“
ouide-box or eylinder, and movable centering Witnesses:

supports for the mandrel contained therein;  W. B. CORWIN,

substantially as described. | | H. L. GILL.
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