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3 Claims. (Cl 113—44)

‘This invention relates to an apparatus for shaping hol-
low articles, and more particularly to the shaping of arti-
cles such as containers or the like in which the inner
dimensions of the article or dimensions adjacent the
closed end thereof are greater than the dimensions adja-
cent the open end.

Many articles such as containers or cup-shaped mem-

bers formed of sheet metal or the like are made by
pressing or drawing operations, the workpiece being
formed in a die cooperating with which is a punch which
-enters the interior of the article to shape it and then is
withdrawn therefrom. -

Such a method is very readily employed where the open »

end of the article or container is larger than the closed
end thereof, but where the reverse is true it will be seen
that the punch cannot form the blank or work into the
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desired shape and still be withdrawn from the smaller

opening at the neck or open end of the work.

Various methods have been employed for forming

‘articles of this shape, but all have certain disadvantages
in that they are not capable of continuous and high-speed
‘operation, for various reasons.
proposed to fill a cup-shaped blank with a fluid, and then,
by introducing a punch into the blank, force the walls
of the latter outwardly by pressure of the fluid thereon.
In such cases, however, the fluid has been placed directly
in: the container and hence each workpiece or container
must be filled for such operations, thus rendering them
very slow, and therefore relatively expensive.
.. According to the present invention I provide at the
lower end of the plunger a container or bag formed of
flexible .material which may be filled with a fluid, this bag
being carried at the lower end of the plunger in such a
-manner that when the bag is inserted into the cup-shaped
‘blank or work the plunger may travel relatively to the bag,
and .thus force the -fluid outwardly to expand the walls of
the container. The parts are so arranged that the fluid is
.at-all times contained within the bag and.thus may be
used over and over again, and for this reason. the device is
capable of continued use and of relatively high-speed
.operation.

_ Accordmg to the invention, the contamer for the pres-
sure fluid is not secured directly to the plunger but is se-
cured in fluid-tight relation upon a collar which is slid-
.ably mounted upon the plunger but retained from drop-
ping from the lower end thereof by a shoulder or other
equivalent stop means.
to close the upper end of the die opemng so that, when the
plunger is advanced into the die opening, the movement
of the collar will° be arrested when the bag reaches an
§nnermost posittion, in which it will be seated within the
‘container .or workpiece, and thereafter, the plunger will
beradvanced relatively to the collar to force the fiuid out-
swardly and complete the pressing operation.

A spring is provided to normally urge the collar, to-
gether with the bag which! it suppoits,. toward the lower

;eng: of-the plunger so that the latter will enter the-die prior - -

1o the” plunger. If desired, an ‘expander may be employed

1t has, for example, been ¢

35

40

45

50

55

60

The collar is prov1ded with means .

65

70

2
at the lower end of the plunger to maintain the bag
in a somewhat extended position, so that its insertion
into the work will be easily effected. Also provision is
made tor filhing the bag with a fluid and sealing it so that
the flurd will not escape but may be used over and over
again in the present operations.

One object of the invention is to provide a new and
improved apparatus for pressing hollow articles larger
at their closed than at their open ends, or articles made
of irregular form from which it would be difficult or
impossible to withdraw a punch made of rigid material.

A still further object of the invention is to provide an
apparatus for forming hollow articles by pressure, which
apparatus comprises a liquid-tight bag or container of
flexible material which may be filled with a fluid, a plunger
upon which the bag is carried, and means for connecting
the plunger and bag such that there. is relative movement
between the two, so that, upon introduction of the plunger
into the bag the liquid in the latter may be forced out-

wardly.

A still further ob]ect of the invention is the provision of
an apparatus for pressing out hollow articles by means of
a plunger having at its lower end a container of fiexible
material, the arrangement being such that once the con-
tainer is inserted into the work, the plunger will move
relatively to the container within the same and thus force
the flexible walls of the latter outwardly to form the work
into the desired shape.

A still further object of the invention is the provision
of an apparatus of the character described, wherein the
fluid container will be so attached to the plunger that-it
may be used over and over again without loss of the fluid
therefrom.

To these -and other ends the invention consists in the
novel features and combinations of parts to be hereinafter
described and claimed.

In the accompanying drawings:

Fig. 1 is a sectional view of an apparatus for pressing
hollow articles, the apparatus comprising a cooperating
die and plunger, anl the parts being shown at the begin-
ning of a pressing operation;

Fig. 2 is a similar view of the part shown in Fig. 1,
in the position occupied at the completion of a pressing
operatlon, and

Fig. 3 is a view similar to Figs. 1 and 2, showing the
parts at an intermediate position.

To. illustrate a preferred embodiment of my invention,
1 have shown in the drawings a die 10 having therein a
die. opening 11 of irregular form, and it will be particu-
larly noted that the mouth of the opening is smaller than
the lower portion thereof so that an article formed therein
according to the shape of the die will be larger at its lower
portion than at its upper portion.

As shown, the die member 10 is divided in two sectlons
along the dividing line 12, so that the die sections may be
parted in order that the work may be withdrawn from
the die. If desirable, the die member may be divided
into any number of sections which may be found to be
necessary to provide for the ready withdrawal of the
work.

A workpiece is shown at 13, this member being illus-

‘trated as of cup-shaped form, although it may be formed

in a preliminary way of any desired shape depending
upon the shape desired in the finished article. The cup-
shaped member 13 may, if desired, be stamped from a
disk or flat plate of sheet metal, but may be formed in any
way desired.

As shown in the drawing, a plunger 15 is desxgned to
ceoperate with the die. above described. Upon the lower
end of this plunger is slidably mounted a sleeve. 16, this

Sleeve being held in place by a shoulder or like enlarge-

meént 17 at the lower end of the plunger, and, as will bg
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‘explained hereinafter,is :spring urged toward a position
in which the lower.end.of the collar seats upon.this shoul-
der, as shown in Fig. 1. Gaskets or O-rings 18 of pack-
ing material may be provided between the collar and the
outer ‘wall -of ithe plunger:soithat. a -fluid-tight -connection
will:be made.

The collar 6 -is provided with-an outwardly projecting
:annular:shoulder-or stop:member:20, :and.over this shoul-
der is -positioned -the upper.-open end of -a \bag.or con-
tainer 21 of flexible fluid-tight-material such as:neoprene,
for example, -although :any -tesired material ‘may be .em-
ployed. ‘A washer 22 may ‘be positioned -on the collar 16
above ‘the shoulder ‘20, -so that it “bears upon -the -upper
«edge of ‘the -material -of ‘the ‘bag 21, -this washer ‘being
foreed against the materidl-of the bagiby a-retaining ring
‘23 -threaded 'upon rthe collar ‘16, as-shown «at 24. In ‘this
‘manner -the ‘material of 1the ‘bag iis forced tightly -against
'the upper surface -of the :anntlar:shoulder 20 to -make a
fluid-tight - connection therewith.

A-compression-spring 25-surrounds:the plunger-and-acts
‘at its lower :end -against -the retaining ting 23 ‘and ‘at its
-upper-end-against a-stop meniber 26:secured in any desired
way -to -the plunger, -such -as by the set :screw 27. “The
spring will, therefore, tend to hold the collar 16.in 'the
‘position -shown in ‘Fig. ‘1,-in -which’its. lower-end abuts the
'stop-or-shoulder 47 at the'lower-end of:the-plunger. “This
-will provide for 'the movement of the bag 21 and collar
with the plunger usléss and until the movement of the col-
Jar 16 is-prevented,-and, in'that event, the plunger will be
-allowed 'to continue ‘its movement ‘relatively to the -collar,
‘thus inserting the plunger-into-the’bag.

The plunger may be provided with ‘fluid passages 28
and 29-in-order-that ‘fiuid -may ‘be'introduced into the bag
21, the upper ends-of these passages opening -outwardly
‘through -the -plunger by means -of ports 30 and 31 which
‘may be sealed by screw-threaded plugs 32-and 33. Any
desired pressure fluid such as oil or water may ‘be intro-
~duced through-one of ‘these passages, -and the air in the
-container will -be permitted to exhaust -through-the other
passage so that the container may ‘be filled-to-the desired
extent. At its upper end-the -plunger may ‘be secured to
any -desired actuating -means, ‘such, for -example, -as the
‘ram 34 of one of the usual forms-of -mechanical presses.

If -desired, -an-expander-may be:used ‘to-hold the con-
tainer or bag 21 in extended position. ‘Such an expander
‘is shown at "35, it ‘being -carried upon ‘the lower-end of a
:stem 36 slidably -received in a central bore 37 of the
plunger 15. A spring 38 in this bore tends -to -urge -this
-expander-to projected -position.

In the operation of the device, the-parts-are -assembled
‘as shown -in Fig. 1, -and ‘the cup-shaped -workpiece or
blank 13 is inserted into:the:opening 41 in the die-member
'10. ‘The ram of the press is then -brought down, -causing
‘the-plunger to descend and the bag 21 will ‘be-introduced
‘into the workpiece 13, as-shown in‘Fig. 3.

At this-time-the collar 20 upon the-plunger will engage
the upper portion 39 of the -die -opening,-which may “be
slightly enlarged-at-this-point-to-receive-it, sp that-the wall
of the container adjacent -the -collar - will -seat tightly
-against the -portion 39 of the-die-opening and-arrest-down-
ward ‘movement -of ‘the ‘collar. "The die ‘opening will ‘be
‘sealed-in this manner, and the-punch will*be permitted-to
‘move relatively to the die. ' .

Additional movement of the plunger will move it rela-
‘tively to ‘the collar 16 -and cause its ‘lower end ‘to enter
the flexible ‘bag 21, ‘as shown in Fig. 2, compressing ‘the
‘spring '25. This movement of -the ‘plunger ‘into - the bag
will force the fluid therein outwardly, ‘thus-expanding the
-workpiece -and -causing it to conform to the ‘die. opening.
“The ‘plunger -may-then be: withdrawn, carrying with it ‘the
collar 16 and bag 21 as soon as the spring 25 has been
-allowed to expand,-thus returning ‘the parts-to ‘the posi-
-tion shown ‘in Fig. 1. At-this time ‘the die -sections -may
“be separated-toremove the work therefrom.

“While T have shown and described a preferred embodi-
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ment of my invention, it will be understood that it is not

to.be limited to.all.of .the details shown, but is.capable of

modification and variation within the spirit of the inven-
tion and within the scope of the claims.

What I claim is:

1. A press mechanism comprising a plunger for in-
sertion into a die, a collar slidably mounted on the
plunger from which the plunger may project in both di-
rections, .a pressure fluid bag-of flexible material having
an open upper end secured sto -said collar and closed at
its lower end, said bag depending from the collar to
embrace the lower end -of ‘the plunger and receive the
latter therewithin, .step .means .on .said collar to :check
the movement thereof and permit the plunger to move
relatively to theccollar and:the lower end of the plunger
to descend into the bag and exert pressure on the fluid
therein, actuating means connected to the plunger above
the collar, a die member having an opening to receive
the bag when the plunger is actuated, :and means-on the
die member - to . engage ‘the.stop means on sdid collar to
limit movement of the latter .and :permit the plunger :to
move relatively ‘to-the -collar and into ‘the :bag.in the die
opening,

2. A press mechanism comprising .a plunger for ‘in-
sertion:into.a-die, a collar:slidably-mounted.on:the plunger
from which ithe plunger may project in :both :directions,
a pressure fluid bag of :flexible material ‘having :an open
upper -end -secured :to-said -collar and closed at its lower
end, said ‘bag depending :from ‘the collar 'to -embrace the
lower end of the plunger and receive the latter therewith-
in, 'stop :means on said collar to -check 'the :movement

‘thereof and -permit the :plunger to- move rélativély to the

collar-and ‘the lower end of the plunger to descend into
the bag -and-exert:pressure on:the fluid therein, actuating

‘means connected to the ‘plunger :above ithe collar, -a :die

member having -an-opering :to-recéive the ‘bag when -the

-plunger is :actuated, -and :means -on :the die member to

engage the stop means on said:collar-to limit movement
of the latter -and permit the -plunger to move ‘relativély
to the collar and ‘into the bag ‘in ‘the -die -opening, -said
stop means on ‘the collar comprising a ‘lateraily project-
ing-stop member to-contact:the die-and close the mouth
of the die opening.

3. A press mechanism -comprising -a ‘plunger for in-
sertion -into ‘a -die, a collar -slidably mounted on the
plunger from which the plunger may project in ‘both -di-
rections, a pressure’fluid -bag 'of ‘flexible material having

-an open upper -end-secured *to-said -collar and -closed at

its lower -end,  said ‘bag depending from -the ‘collar to em-
brace the lower-end -of ‘the plunger -and receive ‘the'latter
therewithin, stop: means -on said-collar- to-check the move-
ment thereof -and -permit-the plunger to-move relativély
to the collar-and:the‘lower:end -of the plunger to-descend

‘into the bag-and-exert pressure on the fluid therein, actu-

ating -means connected to the plunger above ‘the -collar,

-a die-member-having an-opening to receive the bag-when
‘the plunger is ‘actuated, means on -the die member ‘to
-engage the ‘stop means on-said collar to limit - movement

of the latter and permit the plunger to move relatively-to

‘the collar -and into- the “bag'in the die -opening, retaining

means on “the -plunger to ‘retain the -collar at the lower
portion ‘thereof with the bag projecting from the end
of the plunger, and means-urging-said collar downwardly

‘against said retaining means.
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