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1CC

tween the dwal-concentric plingers-atia time when" only
simultaneous -ejection movement should: be present.

It is~ah -object -of ‘my -inveittion toprovide iproved
‘pressing “apparatus’ that -éliminates -thé - hazards of dual
plunger ejectién by -employing-a-single’plinger. for effcs-

40 -

“tively- ejecting - the : forrhed -article’ from-it§ die " withotit -

~the-possibility of ‘bréaking: the flangs-duridy the “gjection
-‘operatien. )

A still- further: ebjeet: 15 to: provide an- improved: press
-with-a single’plunger foreffectively- and -safely ejecting

a-forméd-article’ fronr its-die -and “that-is ‘relatively ‘simple -

-and' econemical- in construction, -operation -and - mainte-
hance -and- which' has-a high -dégree of precision for formi-
-ing-the-article but- does- not- require precision-operating
mechanism for the ejection.

Other objects and advantages will be more -apparent
-to-those skilled in-the art from- the following: déseription
-of the-aceompanying drawings in-which:

:Fige-1 is-:a-diagrammatic partial sectional’ view' ‘of 4
pressing- apparatus embodying- my- ifivention- 4nid show-
ing the die cavity as initially filled;
 -Pig.-2 is-a fragmentary section -showing “the “article
fully-compressed;

-Figy 3-i5-a view similar to-Fig: 2 but showing: ag initidl
“strippifig ‘operation while the lower plitpet teinaiis Sta-
‘tiomary; -

“Fig. "4 SHOWS tHe- ejéction of the atticle By the sihpte
FoVable loWer plithger; ]

Fig.'5 i o modification employing 4 plurality of lower
conenitric plungers dnd 2 single top plunger whose opei-

4tion broadly efbodies Certain of the ejection functions
of the preferred iodification of Figs. 1 to 4; )

'Fig:6 is a pattial view in section showing: the Hanged
article fully. compressed; _ o
Fig. 7°is-a further view ‘showing the -article:ejected
“from the die cavity by the single top plunger while all
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of “thie ‘plungérs-ate maintained in their sameé fixed rela-
e 5 i ﬁ(f)'n';
2,821,748 "Fig. 8 is*a’ further view showing a stripping operaticn
APPARATUS FOR COMPACTING AND EJECTING  “of the formed article by one of the concentric plingers;
FLANGED 'ARTICLES ‘BY SINGLE PLUNGER 5  Fig 9is a fragmentary section  taken ‘substantially on
ACTION ‘theline 99 of Fig: 53 _ o
Richard B. Willi, Nottistow, Pa., assigios to Balawin- el o uncorporating. fedturts “of
Lima-Hamilton Corporation, a corporation of - Perii- Ghthe previus miodifications;and
yivaiiia Fig. 11 4s%a ‘further ‘modification of a die haviiig-a
: N ST s - 10 yadially midvable wall: portion for releasing thie edge . of
Application May 8; 1953,-Serial No. 353,830 the fange. ,
‘% Claiis; (Cl. 18165 & modification:shown in: Figs: 1.16°4, I-have pro-
4 Clats. (Cl. 18--16.7) vidéd a preferably flokting die platen 1-normally biased
upwardly @gainst'a‘ stop 2 by a constant pressure piston
'This inverition relate§ to pressing apparatus:for form- 15 -4adl “eylinder cushion 3. The die cavity consists of a
ing flanged articles frorh loose miterials-such, ‘forex-  member 4 fixed @t all times with respect to platen ‘1
‘amplé; amofg others;as powdered metal. “a1d’ provided with-a~bote 5 16 receive a single lower
It has heretofore ‘been: proposed to forii flatiged- arti- plinger 6°for: compiessing the body of the article within
les by employinga top: punch and a plurality of moV-  “Woges5. The upper shoulder 7 of fember 4 forms one
ablé-concentiic: 1ower: plungers ‘disposéd with: theit ends 20 $ide of thie flanipé of the article. "Thef'membe;-zt—and:its
-at-offsét die levels within-a' die-¢avity to' fornt the flange andnlar suiface 7 0ould ‘be formed as an intégral part
rand-body. Tovejéctsuch-4 formed artické’ the top punch “6f -the -die’ pottion 'of platen -1 but for the purpose of
is" raised and -the" two-doWer plungers: thien function as  midking differerit sizes of articlés this member is profer-
-dual: ejection: plungers-by - being “moved - siultaneously ably made ‘removable as' By bolts ‘8 secured in platén
for'a certain- distance while-in: theiroffset ‘telation and 25 -g and ds a3 ally «adjustable by screw threads ‘or shims
thien oné of these plungérs s moved by itself t&complete “between the platen ‘17 and flanges of member 4" thereby
ejection of the article: “To perform:these’ ejection’ frove- tovary the depth of thearticle body.
-ménts-of  the two ‘plungers-feqhires’ actuating: and ¢on- The upper portion of ‘the die cavity is foified by a
trel-mechanisms -of ‘ednsiderable  precision of - construc- flaiige “controlling sleeve 9 of citcular -form and telé-
‘tion -and -eperdtion to 1insure- that ‘the plungers mdve 30 -§eopie Houlited: 'on the: outer surface: of member 4,
-eXactly siniultaneotsly -diiring -the initial: ejéction ‘move- ‘thie Towerend of the sleeve being provided 'w«ithfﬁa*pfstot]
#neht in-order to avoid-ctacking the flange. of ithe article “heéad 10-movable in a: eylinder 11 Which: is: Supplied at
by intreducing into-the Hange either ‘bénding forteés: aris- ity ‘opposite ehds with" operating fluid pressuré through
4ing froin-sliding: frictional ‘cofitact -with ‘the die-wall -or ‘passages controlled: By three-way valves- 12 and 13. ‘An
-$hearing forces -arising from-any -Félative movement bs- 59 )

“anfiular bushiiig (14 is threadedly ‘Secured in  the-'die
-platen 1 to- permit' insettion of the piston 10 in s cylin-
“der. ‘Notinally the sléeve is held-in its-upper poition

-ay shownin Fig.=1. The piston: 10 cah be stpplemented
“by an" external. piston 15 ‘connected By rod 16 to sleeve
9-Wwhile a eylinder 17 is-suitably supported-on die ‘platen
‘1to - float therewith. -Any number of such pistons-and
‘cylinders can “be used ‘and “symmetrically -arranged.
‘Operating pressuré: to: these cylinders would be  adrhitted
thitough passages controlled by three-way valves 18-and
19, - Of ‘céurse the piston -and cylinder: 15 and: 17 could

“be used inplaée of piston 10. The top punch 20 ds
‘operated’ by:ahy stitable:mechanical or hydraulic power

'means “shown ' hergin *for purpéses of illustration -as' a
piston:and:cylinder 21" supplied with -operating préssitre
through: passages ‘controlled by threesway valves: 22 -and

-23. “Piston-and-cylinder-3 peérrhits die: platen 't to float

‘downwardly against a-constant pressure cushion 26 which
dan ‘be -of the-hydre-ptieumatié type. Dowhward move-
ment -of the: platen’is limited by a veitically adjistable
threaded stop-27. The bottom plunger 6 ‘may. be oved
upwardly for -an -ejection -operation: either ‘mechapically
‘or hydréulicaily ‘diagrammatically illustrated: by -a piston
-and- cylinder 28-actuated: by opetating préssure supplied
through a'jpassage Controlléd by a threeswiy valve 30

-while' a' $durce of constafit pressure fay be “supplied

through patsage-34-tobias iplunger 6 ‘downwardly againist
a Verti¢ally ‘adjustable thifeaded stop 32.
In-operation the ‘various “elements* will be- initially in
the . position-shown in Fig: 1-in which the:die cavity:is
filled -with: Tocse material. The punch 20 will, of course,
have’ been raised-to-permit filling- of the cavity. Down-
ward movemient of punch ‘20 to the position. shown in
Fig. 2 compresses the material-into- the desired forén of
article’ during: which time floating platen 1 moves' down-
‘wardly -over the statiomary lower: plunger 6 to perrait

-aniform -compactien of- the -material -from- its top-amd

bottom plungers. Thereupon the flange control sleeve 9,
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as shown in Fig. 3, is moved downwardly by pressure
supplied through valve 12 while the punch 20 is prefer-
ably first raised from contact with the formed article.
The edge surface of the flange 34 of the article is thus
stripped of its contact with the cavity wall-forming sur-
face of sleeve 9. Hence, upon complete lifting of punch
20 the single lower actuating plunger 6 can be raised by
the piston and cylinder 28 to eject the formed article as
shown in Fig. 4 so that the flange is free of any destruc-
tive bending or shearing forces during ejection movement
within the die by the actuating plunger 6. A stationary
core rod 35 will at all times remain with its upper end
in the plane of die platen 1 when in its raised position of
Fig. 1. The lower plunger 6 will be raised to this same
plane as shown in Fig. 4 during the ejection operation
thereby permitting the article to be readily removed.

In the modification shown in Figs. 5 to 9, a fixed die
platen 45 has a die cavity 46 with a top punch and oper-
ating mechanism identical to those of the first modifica-
tion. An outer concentric plunger 47 is provided with
a piston 48 operable within a stationary cylinder 49 while
an inner plunger 59 is provided with a piston 51 in 2
stationary cylinder 52. The lower ends of cylinders 49
and 52 are supplied with constant fluid pressure to serve
as a cushion. The core rod 53 slides within a bore 54
of inner plunger 50 and is rigidly connected to the outer
plunger by a pin 55. This pin extends through a vertical
slot 56 formed in the wall of the inner plunger.

In the operation of Figs. 5 to 9 the inner and outer
lower concentric plungers are initially in the positions
shown in Fig. 5 and the top punch 5’ is raised by power
means 21’ (similar to 21) to permit the die cavity to be
filled whereupon the top punch is moved downwardly to
compress the powdered material against the yielding cush-
ioning movement of the outer concentric plunger to the
position shown in Fig. 6, the inner plunger 50 preferably
being held in its initial position of Fig. 5 during the com-
pression operation. The degree of cushion pressures in
cylinders 52 and 49 determines the extent to which their
pistons are held before yielding, these piessures being sup-
plied from hydro-pneumatic cushions connected through
passages 57 and 58. Notwithstanding that I employ dual
concentric lower plungers 1 still effect ejection by a single
actuating plunger and thus avoid the hazards of dual
plunger ejection. This is done by continuing downward
movement of the top punch so that it ejects the flanged
article from the bottom of the fixed die platen 45 to the
position shown in Fig. 7, the cushion pressures in cylin-
ders 49 and 52 being such as to permit the dual bottom
plungers to be yieldingly actuated under the actuating
ejection movement of top punch 5’. To release the article
after its ejection from the die, operating fluid pressure is
admitted to the top of cylinder 49 through a. pipe 61 to
move the outer concentric plunger 47 downwardly to-
gether with the core rod 53 by reason of its pin connec-
tion 55 until the outer plunger is stripped down over the
outside of the body 63 of the article as shown in Fig. 8.
It will be noted that at the end of this movement the core
rod 53 and the top of inner plunger 50 both lie in the
plane of the top surface of stationary platen 60 so that
the article can be readily removed. The pin 55 engages
the lower end of slot 56 so that the constant pressure in
cylinder 52 cannot raise plunger 50 until the operator
allows piston 48 to raise. The top plunger 5’ is prefer-
ably raised during the foregoing stripping action.

During ejection in the modification of Figs. 5 to 9 it
will be noted that the actuating ejection movement of
plunger 5’ causes the lower dual plungers to be actuated
thereby and hence the article flange is controlled by being
supported from the lower dual plungers so that the flange
while within the die is free of bending and shearing forces
during the ejection movement.

In Fig. 10 I have utilized a stripping sleeve 65 in com-

‘bination with the downward ejection arrangement of
Figs, S to 9. To strip the sleeve from a formed flange
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in this modification the sleeve is moved upwardly by
operating pressure from a suitable source controlled by
a valve 66, acting against a constant cushion pressure
supplied through a pipe 67 to the upper end of the cham-
ber containing an operating piston 68 of the sleeve 65.
The die platen 69 is slightly annularly recessed at 70 so
that when sleeve 65 is raised it completely strips the
flange, there then being full clearance for the depth of
the die to permit the actuating top plunger 5’ to move
freely the article together with the inner and outer lower
concentric punches to eject the article downwardly from
the bottom of the die cavity.

In the modification shown in Fig. 11, a radially mov-

_able flange controlling sleeve 75 is provided in place of

the axially movable sleeve. The member 75 is of U-
shape in cross section and cylindrical in plan view, the
lower free ends of the U-shaped member being adequately
sealed by flexible sealing rings 76. Fluid pressure may
be admitted to or discharged from the sleeve interior
through a passage 77 connected to a piston and cylinder
78 interposed between the top piston rod 79 and the top
punch 80. Upon downward compressing movement of
the top piston, pressure is generated by piston and cylin-
der 78 and thereby moves the inner flexible wall of the
sleeve slightly inward to a flange forming position and
upon raising the top piston the reduction of pressure in
cylinder 78 will allow the resilience of the sleeve to con-
tract away from the flange to free the same for ejection
purposes. The compressing and ejection functions of the
various plungers are otherwise the same as in the other
modifications having similar plungers.

From the foregoing disclosure of the several modifica-
tions it is seen that I have provided very effective means
whereby flanged articles may be ejected by movement of
a single actuating plunger without introducing any de-
structive bending or shearing forces in the flange. This
desirable single plunger operation is obtained even where,
as in certain of the modifications, I employ the dual bot-
tom plungers. In this case, movements of the plungeis
are of an actuated nature, instead of actuating, by reason
of being subordinated to the initiating movement of the
single top plunger. In the various modifications I am
also able to obtain a compacting action at both ends of
the article body thereby to produce a uniform density in
the body. Even with compaction at opposite ends of
the body I effectively eject the article from either the top
or bottom of the die cavity by a single plunger action
while at the same time controlling the flange so that it is
free from damaging forces. This single plunger ejection
operation completely eliminates the need of multiple ejec-
tion cams or other multiple power motors which have
heretofore been required for sequentially effecting simul-
taneous and relative movements of dual plungers when
they are used as actuating plungers for the ejection
operation.

It will, of course, be understood that various changes
in construction and arrangement of parts may be made
by those skilled in the art without departing from the
spirit of the invention as set forth in the appended claims.

I claim:

1. A pressing apparatus for forming from powdered
material an article having a body and a flange comprising,
in combination, a die platen having an axially extend-
ing die cavity, having two portions of different diameter
joined by a stationary lateral shoulder against which the
flange of the article is to be formed, a plunger extending
into the smaller diameter portion of the cavity from the
end thereof remote from said shoulder to compress one
end of the article body, a plunger receivable in the larger
diameter end of the die cavity in opposed relation to said
shoulder to compress the entire flange against said shoul-
der and to compress the other end of the body, means for
effecting an axial stripping movement relatively between
the die and flange while the underside of the flange is
supported by said shoulder until the flange is free within



2,821,748

5

the die cavity thereby preventing the possibility of any
bending or shearing forces being induced in the flange
during subsequent ejection of the article, and means for
ejecting the formed article from the die cavity by moving
said plunger which is in the smaller diameter portion of
the cavity as an actuating ejection element.

2. The combination set forth in claim 1 further char-
acterized in that the flange stripping means comprises an
axially movable sleeve which forms the wall against
which the edge of the flange is formed, and means for
axially moving said sleeve to strip it from the formed
flange while the flange is supported on the shoulder.

3. The combination set forth in claim 1 further char-
acterized in that the means forming the shoulder has a
cylindrical outer surface, and the flange stripping means
comprises a sleeve telescopically movable over said cylin-
drical surface so that the sleeve is stripped from the
formed flange while the flange is supported on said shoul-
der whereupon movement of the actuating ejection plunger
moves the formed article out of the die cavity with the
flange entirely free of any friction at its edge.

4. A pressing apparatus for forming from powdered
material an article having a body and a flange comgprising,
in combination, a die platen having an axial bore therein,
an axially movable sleeve disposed within said bore to
define the peripheral flange wall of the die cavity, means

forming a shoulder integrally connected to the die platen

~ and extending inwardly from said sleeve to support the

a0

10

25

. underside- of the flange, said shoulder forming means

having an axial bore to form the article body, an ejection
plunger disposed within said body bore, a plunger extend-
ing into the sleeve to compress powdered material therein
in opposition to the other plunger, and means for eject-
ing the formed article from the die cavity by moving
the annular member until it is axially free of the flange
and then ejecting the article from the body bore by the
ejection plunger.
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