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Io aZZ wkmn it ay concern:

Beitknown that I, MARK L. DEERI‘\TG a Cltl—i
zen of the United States residing at New York,
county of Kings, and State of New York, ha,vei

invented certaln new and_ useful Improve-

ments in Methods of Shaping Metal Recepta- |

cles, fully deseribed and’ represented in the

following specification and the accom panying

drawings, forming a part of the same.

This invention relates to a method of shap- |

ing hollow metal articles bv

1nid-pressure.

It has been customary to shape hollow metal
altleles by inclosing them in a mold of the

shape which it was deswed thatthe articles as-
sume and then causing them to assume that
shape by subjecting the articles to an interior

expanding force—that is to say, by fluid-pres-

sure applied to the interior of the articles.

While this method can be successfully prac-
ticed with articles which are formed of soit
metal-—such, for instance, as lead or the com-
position known as ' Britannia metal ”—it can-
not be practiced in the shaping of hard-metal
articles—that is to say, articles made of iron
or steel—when it is desired to give the article
any considerable degree of expansion, for the

reason that the iron or steelis'of unequal ten- |
sile strength - When, therefore, such anarti-.

cle is subjected to greab interior pressure,

some parts will expand in advance of others,

and if these parts have any considerable dis-
tance to travel before reaehmg the walls of
the mold by which the article is to be shaped
the metal will break. Furthermore, in shap-
ing metal articles by the method hereinbefore
referred to it.has been eusbomary, as before
stated, to place ‘the article in the mold and
subJeet it.to pressure, which forces the arti-

cle to assume the shape of the mold this ex- |

pansion of the article of course thinning the
metal of which itiscomposed. Insome cases,

however, this thinning of the wall of the ar-

ticle durmff the: process.of expanding is un-
desirable, partleula,rly, for instance, in the

case of metal barrels in which it is desired.

that the side walls shall be exceedm rrly strong
and rigid.

The.present invention has for one of its ob-

- Jeets toshape hollow metal articles by mtermr

] ﬂmd expendmﬂ' plessme and to do this in
‘such a way as te avoid the danger of ruptur-

ing or breaking the article.

A further ebJeet of the mventmﬁ 1S to Shape
metal . articles by means of fluid expaudmg

pressure and to do this in.such a'way as to

avoid the necessity of unduly thinning the
-_'expanded parts of the receptacle. -

With these and other objects in view nhe
1nvent1011 consists in certain operations which

‘will be hereinafter fully deseribed and then
‘specifically set forth in the claims hereunto
-appended. -

As the method o1 series of operatwns which
constitute the invention may best be under-
stood by reference to an apparatus by which
they can be carried out, such an apparatus

is shown in the drawings which form a part

of thisspecification, it being understood, how-
ever, that the method 18 in no way dependent
upon the particular apparatus illustrated.
Referring to said drawings, in which like
characters: ef reference 1ndlcete the same
parts, Figure 1 is a sectional view of an ap-
paratus: bv which the invention may be car-
ried out.. Fw 2 is a sectional view similar to
Fig..1, certaln parts of the apparatus shown
in - I‘w ‘1 being ormtt,ed and certain- other

‘parts bemn' shown in a.different  position.
Fig. 3 1llustrates still a different position of

the parts of the apparatus. Fig. 4 is a sec-
tional plan view on the line 4 4 of Fig. 1.
According to the preferred manner of car-
rying out the present invention the article to
be shaped is subjected to'an interior expand-
ing fluid-pressure, and the exterior walls of
the article are supported during the expand-
ing operation.
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This may best be efiected by
fmelosmn' the article in a mold and causing

the wells of the mold to retreat as the sha,p- -

ing operation proceeds. The walls of the
mold may be caused to remain constantly in
contact with the outer wall or walls of the ar-
ticle or they may be retreated from time to

90

time during the expanding eperetlon SO as

1 to support the article at successive periods

during said operation.. The construction
which has been selected to illustrate the car-

rying out of the invention 15 arranged to sup-
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port the walls of the article to be expanded
at successive periods during the shaping op-
eration.

The article to be shaped which has been

selected for illustrative purposes is a eylin-

der, and by the shaping operation the cylin-
der 18 converted into a bilged barrel. In the
drawings the cylinder is marked 1 and has
heads 2 and 3. The mold is generally cylin-
drical in form, and its wall consists of inde-
pendent sections 4, each section being com-

posed of two blocks 5 and 6, which have their |

adjacent edges abutting and are carried on
a ledge 7on a two-partsupport 8. One of the
parts of the support is hinged by apin 9 to a
bracket 10, extending from. one of a series of
pillars 11, Whieh connect the base 12 and top
pieco 13 of the frame in which the apparatus
is mounted, and by a pin 9’ to the base of the
apparatus. 'The other part of the two-part
support isrigidly connected to the frame, the
construction being such that the pivoted part
can be swung toward and away from the sta-

tionary part to open and close the mold and |

allow the barrel to be inserted and removed.
When the parts are closed, they are locked
by means of notched locking-levers 14, this
construction enabling the supports to with-
stand great pressure.

Assuming that the mold is in the position
shown in Ifig. 1 when it is closed, the sections
of the mold are retreated slightly, as shown
in I'ig. 2, this being accomplished by means
of a series of intermeshing gears 15, which
carry nuts 17, said nuts engaging screws 16,
which are in turn connected to the mold- |
blocks in any desired way—as, for instance,
by having their heads 18 engaging recessesin |
the blocks

The bottom of the mold is formed by an
abutment 20 and the top of the mold by a

- head 21, which is formed on a press-block 22,
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contamed In a pressure-chamber 23. The
press-block is forced downward, so that the
head 21 will be in contact with -the head of
the barrel or other receptacle by means of
fluid - pressure created in the chamber 23.

The block may be drawn up out of contact |

with the head of the barrel by anv suitable
means and a pin 26 which takes through a
stuffing-box in the top of the pressure- eham-
ber.

When the article to be shaped, as in the
present case, has heads and side walls, the
heads will be fixed in position before it is in-

troduced into the mold, the receptacle being |

thus made fluid-tight. The fluid expanding
pressure is then applied to the interior of the
barrel througha pipe 27, which passes into an
opening in the head of the barrel—as, for in-
stance, the spigot-hole. In the apparatus
which is being described the perforation
through the block is made large enough to
per mit a movement of the block with 1espect
to the pipes. The pipe 27 is provided with a

suitable valve, and this pipe may be connect- |
ed with a valved pipe 29, which leads to a |

-
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pump or any other suitable source of pres-

sure. The pipe 29 in the apparatus being de-
seribed 1s connected to the pressure-chamber

23, which codperates with the press-block 22.

In case it is desired to simply expand the
receptacle without providing against undue
thinning of the metal due to the expansion,
as might be the case where the walls of the
I eeeptacle were not sufficiently thick to stand
the expansion, the pressare-block is simply
brought down with its head snugly against
the end of the receptacle, and when it has

' reached this position the valve in the pipe 29

is closed. The valve in the pipe 27 is then
opened and the receptacle subjected to great
pressure. 'This causes the walls of the recep-
tacle to expand; but since the walls of the

-mold are comparatively close to the walls of

the receptacle they will, should the recepta-

cle expand uuevenly, support the parts which
reach them first until the remainder of the

wall or walls of the receptacle has expanded
and the receptacle has assumed the configu-
ration of the mold. When this point has
been reached, the pressure in the receptacle
18 somewhat slacked off and the wall of the
mold 1s retreated slightly. The article is
then again subjected to expanding pressure
and these steps are repeated until the article
has been caused to assume the configuration
it is desired to give it. During the expand-
ing operation the head 21 of the press-block
and the abutment 20 support and preventany
outward movement of the heads or ends of
the receptacle.

By causing the walls of the mold to support
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' the article during the expanding operation -

the liability of breaking or rupturing the
| article is obviated, because no one part of the
wall of the receptacle can expand sufficiently

far beyond any other part to permit it to
| break or tear, and this is true whether the

walls of the receptacle are continuously sup-
ported by a mold whose walls are gradually
retreated during the expanding operation or
whether the article be supported at succes-
sive periods during the expanding operation.
In the latter case, however, care must of
course be taken not to move the walls of the
mold too far from the walls of the receptacle.
The distance which it will be safe or desir-
able to move the walls can be determined by
calculating the tensile strength of the mate-
rial to be operated upon. In expanding an
ordinary steel barrel from cylindrical to bilge
shape, in which the metal of the barrel is
from one-eighth to about three thirty-seconds

of an inch thick, the walls of the mold will

preferably not be moved more than an aver-
age of about a quarter of an inch at a time,
more movement of the walls being permissi-
ble at the beginning of the operation than
after the expansion is nearly completed.
When it is desired to provide against un-
due thinning of the metal, the area of the
| pressure-chamber 23 is made greater than the
area of the head 21 and the valve in the pipe
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29 is opened durmg the expanding operatlon | the articles or the parts thereof to be expmnded

so that pressureis exerted both in the recep-

to move inward, notwithstanding the expand-

tacle and in the pressure-chamber. Since,
however, the area of the press-block exposed
to pressure in the pressure-chamber is greater
than the area of the head which is in contact
with the end of the receptacle, the pressure
in the chamber will cause the block and head

ing foree which is being exerted in the recep-
tacle. This will shorten the receptacle
slightly, and it has been found by experi-

ment that the surplus metal which would

otherwise be produced by this shortening op-
eration is taken up in the side wall of the re-
ceptacle as the same expands. The press-
block is provided with a shoulder, which
abuts against the top of the mold-sectiouszi in
order to limit the inward movement of the
press-block and head. The force with which
the pressures.operate will be so calculated
that the shoulder on the press-block will come

in contact with the meold-sections at about
the time when the expansive force within the |-

receptacle has caused its wall or walls to come
in contact with the wall of the mold.
While the invention will usually be prac-
ticed by subjecting the article to be shaped
to an interior fluid-pressure and supporting
its sides during the shaping operation, 1t 18
believed to be novel to subject a completed
receptacle having ends and side walls to 1n-
terior expanding pressure after the ends are

in place, preventing at the same time any

outward movement or bulging of the ends.
Such a method, therefore, is within the inven-
tion. | |

The appara,tus ‘hereinbefore described
forms the subject-matter of a companion ap-

plication, serially numbered 89,314, filed Jan-

uary 11, 1902, and is not claimed herein.
What is claamed is—
The method of shaping hollow metal ar-

tleles which consists in subjecting the articles.

to an interior expanding fluid-pressure and
supporting the walls or parts to be expanded
exteriorly at successive separated positions

during the shapmﬂ‘ operatwn substantially

as descrlbed |

2. The method of shamnn' hollow metal ar-
ticles which consistsin. sub,]ectm o the articles
to an interior expanding ﬂuid-pressure and

simultaneously shortening the article by an
exterior pressure the lines of force of the ex-
terior pressure being at an angle to the move--

ment of the metal produced by the interior

expansive force, and supporting the walls of |

‘exteriorly at their several positions during
the shaping operatlon substantially as de-

scribed.

60

3. The method of shapmg hard-metal re-

ceptacles having heads or ends and side walls
which consists insubjectinga receptacle with
its heads or endsin position to an interior ex-
panding fluid-pressure, supporting the walls
during the expanding operation and simulta-
neously with the expanding operation pre-
venting an outward movement of the heads
or ends, substantially as desecribed.

4. The method of shaping hard-metal re-
ceptacles having heads or ends and side walls

‘which consists in subjecting a receptacle with

its heads or ends in position to an interior
expanding fluid - preéssure, supporting said

wallsat successive separated positions during
‘the expanding operation and simultaneously
therewith preventing.an outward movement
of the heads or ends substantlally as de-

scribed.

5. The method of sha,pmﬂ' hard-metal re-
ceptacles having heads orends and side walls
which consists in subjecting areceptacle with
its heads or ends in position fo an interior

expanding . fluid - pressure, supporting said
walls during the expanding operation and
simultaneously with the expanding operation

subjecting the heads or ends to an exterior
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pressure which is greater than the interior

pressure whereby the receptacle is shortened
in a line which is at an angle to the direction
of the expanding force, substantially as de-

scribed.

Q0

6. The method of shapmg hard-metal re-

coeptacles having heads or ends and side walls
which consists in subjeeting a receptacle with
its heads or ends in position to an interior
expanding fluid - pressure, supporting said

the receptacle is shortened in a line which is

at an angle to the direction of the expanding
| force, substa,utla,lly as described.

In testlmony whereof I have hereunto set

‘my hand in the presence of two subscribing

‘witnesses.
- MARK L. DEERING.
' Witnesses: '
T. ¥. XEHOE,

C. J. SAWYER.
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‘wallsatsuccessive separated positions during
‘the expanding operation and simultaneously
with the expanding operation subjecting the
‘heads or ends to an exterior pressure which
-is greater than the interior pressure whereby

100

105



	Drawings
	Front Page
	Specification
	Claims

