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2 Claims, (CL 113—42)

This invention relates broadly to the production of
closures for containers and specifically to apparatus for
commercially producing a new form of closure, under
conditions such as to minimize the cost of production of
the closures, the cost of the closures and the cost of as-
sembling and packing the same for shipment and sale,

An object of the invention is to produce a lid to be
used as a closure element and which is of such form that
a number of such lids may be assembled and packed by
mechanical means without danger of marring or damag-
ing the lids or any portion thereof,

A further object is to produce a lid which includes a
sealing gasket as a part thereof and which is of such
form that a number of such lids may be stacked and
packed face to back without injuritig or detrimentally
effecting such gasket.

A further object is to produce new procedure for
manufacturing a new form of lid which may be employed
as a closure element for containers such as glass jars used
in the canning and preserving of food and other perish-
able material. N

A further object is to produce apparatus for carrying
forward the new procedure constituting one aspect of the
invention here disclosed. ‘

Lids somewhat similar to those produced by the pro-
cedure and the apparatus here disclosed and defined, are
now in use and consist generally of a circular disc-like
member surrounded by an annular flange and having an
annular gasket-receiving groove or recess formed in
the flange-projecting side thereof, and which is adja-
cent to'and concentric with the flange. An annular gasket
is Jocated within the confines of the groove or recess and
is adapted to seal the joint between the mouth of the
container and the lid when the 1id is employed as a clo-
sure part for a container. The gasket forming a part of
the lids such as are here considered, is formed of a rub-
ber-like composition such as a latex composition. - The
composition is usually flowed into the recess of the lid
during the operation of completing the lid and, in offect,
forms an integral part of the lid. The gasket so formed
must be of uniform texture and thickness and must have
a smooth and unmarred free surface for engaging the
mouth or rim of the container to be sealed. For this
reason it is necessary to protect the gaskets formed on
or secured to the lids during packing for shipment and
during shipment of the lids.

The assembling and packing of such lids as they are
now formed, is tedious and must be performed by hand if
the gaskets are to be protected against injury by reason
of contact with and/or adherence to surfaces of adja-
cent lids. In order to prevent such injury, it has hereto-
fore been the practice to pack a number of such lids in
boxes or cartons and to so arrange the packed Hds that
they are located back to back and face to face, thus pre-
venting contact, during packing and shipment likely to
mutilate or in any manner mar the gasket or any other
part of a lid included in the package. Such packing
procedure has required the use of carefully dimensioned
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cartons or similar containers and has also required that
the depth dimension of each such carton is necessarily
greater than would be the case if each of the lids packed
therein was located face to back with relation to other
lids. ’ :

A specific object of the present invention is to pro-
duce procedure for the manufacture of lids in commercial
quantities and under commercial conditions, in which
the lids so produced are similar to those now in use but
are of such form that they may be packed face to back
in cartons or containers of minimum dimensions, but
without the danger of damaging any gasket, included in
the make-up of the lids, by contact with or adherenée. to
an adjacent lid. E

The new form of lid, involved by the present inven-
tion, is substantially similar to lids now in use.except that
the flange constituting a part of each such lid is of such
shape as to prevent the lids from nesting one within. an-
other, when stacked or located in face to back relation-
ship with the free edge of the flange of one lid engaging
the back of the adjacent lid at points around the flange
thereof but remote from the edge of the flange so en-
gaged. ) :

With reference to the production of lids, such as. here-
in described, it is noted that the lids are formed from
suitable metal in sheet form which, for the purpose of
minimizing cost of production, is enameled on the side
thereof which forms the face of the finished 1id, i. e.,
that face of the lid which is surrounded by the flange of
the lid and is exposed to the interior of the container
sealed by the lid. Tt will be understood that the
enameled surface thus formed on the sheet material must.
be of uniform consistency and free from pin holes,
cracks and crevices. This surface characteristic of the
enamel must be maintained throughout the lid-producing
operation or else the lids cannot be employed as closures
for receptacles in which food or other moisture contain-
ing material is to be preserved. Tt might. also be noted
that the latex or similar composition which constifutes
the sealing gasKet for each lid, is placed on the enameled
surface of the recess or groove formed in the face of the
lid and, in fact, lies against the inner face of the-flange
of the lid. As previously indicated, this recess is located
immediately adjacent the flange of the lid and the flange
must, therefore; be of such form as to prevent a nesting
of adjacent lids (when they are assembled in face to
back relationship for shipping purposes), such as will per-
mit or contribute to contact between the gasket of one
lid with the back of an adjacent lid. SRR

A further and morte specific object is, therefore, to pro-
duce” an improved arrangement of apparatus for the
commetcial production of a form of lid, wherein the
procedure is such that the commercial production of the
lid is accomplished under conditions such as to minimjze
cost of production and to make it possible to produce‘the
new and improved -form of lid at a cost such as will be
competitive with the old form of lid. -

The objects herein enumerated, are attained by means
of the procedure- defined and the apparatus illastrated
for carrying forward that procedure. s L

In the drawings, Figure 1 is a diagrammatic sectional
fragmental section parts of -a usual
form of press in which the timing of the operation of
certain of the parts thereof is modified so as to carry for-
ward the procedure constituting one aspect of the pres-
ent invention; the punch block and the die block of the
press are shown in Figure 1 in the relationship of those
parts when the punch block is farthest removed from the
die block and is about to begin its closing or die-forming
movement. R

 Figure 2 is a fragmenta] sectional view of the parts of a
press shown in Figure 1, but disclosing the relative posi-
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tions of the punch block and the die block when the die
block is located at the end of its die-forming stroke.

Figure 3 is a fragmental sectional view (on an enlarged
scale) of portions of the press shown in Figures 1 and 2
and discloses the relative positions of parts, constituting
portions of both the punch block and the die block, as the
punch block moves away from the die block.

Figure 4 is a top plan view of the new form of lid pro-
duced by the procedure herein described and the appara-
tus herein illustrated. Figure 5 is a sectional view along
the line V—V of Figure 4.

Figure 6 is a sectional view showing the nested rela-
tionship of two old forms of lids when located aligned in
face to back relationship; and Figure 7 is a view corre-
sponding to Figure 6 but disclosing the non-nesting rela-
tionship of the new form of lids when aligned and located
in face to back relationship.

The improved lid-forming procedure disclosed, may be
carried forward by a press of the high speed type which is
generally of usual form except for the timing or the co-
operative relationship between the functioning of some
of the parts during the lid-forming operation. To be
more specific as to apparatus, the parts of the press here
under consideration are generally of usual form except
that the time of operation of some such parts is so modi-
fied as to change the normal functioning thereof in such
a way as to produce the form of lid herein illustrated and
described.

It will be understood by those familiar with such ap-
paratus, that the press consists primarily of a punch block
7 and a die block 8. The punch block is adapted to re-
ciprocate toward and away from the die block and the die
block is firmly mounted on a frame or bolster 8a forming
a part of the press. Any suitable and usual means may
be employed for reciprocating the block 7. For conven-
ience of illustration and also because the press here under
consideration is of a well known type, I have omitted
many of the structural parts of the press. By so doing I,
to some extent, accentuate those parts of the press which
cooperate in the production of the new form of lid, il-
lustrated in Figures 4, 5 and 7 of the drawings.

As illustrated, the punch block 7 of the press carries an
annular shear member or punch 9, which is backed up by
a punch adapter 10 rigidly secured to the block 7. The
rear end of the punch is so formed as to provide a reen-
trant, annular shoulder which cooperates with a comple-
mentary shoulder formed on a punch retainer 11. The
retainer functions to position the annular punch 9 as it
moves back and forth with the block 7. The punch sur-
rounds an upper plunger 12, shown as rigidly secured to
the punch retainer 11 and, consequently, to the block 7.
The plunger 12 contributes to the formation of the cen-
tral portions of the lids formed by the press. It is pro-
vided with a concave face which, in the lid-forming opera-
tion, cooperates with a complementary face of a mem-
ber 18 to be described, which forms a part of a matrix
assembly carried by the die block 8 of the press. This
cooperation of the parts in the formation of the lids, is
occasioned by the closing or die-forming movement of the
plunger 12. An annular or ring-shaped knockout mem-
ber 13 surrounds the plunger 12 and is in turn surrounded
by the ring-shaped punch 9, i. e., the knockout 13 is lo-
cated between the plunger 12 and the punch 9, and, as
.shown, is engaged by each such member.

A stripper 14 of annular form surrounds the punch 9
and is carried by the punch block 7. The stripper is spring
supported on the punch block and is movable relatively
thereto and longitudinally of the punch 9. As shown, the
stripper 14 is carried by guiding parts 15 movably se-
cured to the punch block 7, and it is also provided with a
series_of spring retaining pins 16. Each such pin is rig-
idly secured to the stripper 14 and projects into a recess
formed in the block 7, the inner end of which also con-
stitutes a seat for coiled springs 17. Each spring 17 sur-
rounds one of the pins 16. For simplicity of illustration
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but one pin 16 and spring 17 is shown. The springs 17
function to yieldingly hold the stripper 14 in its forward,
or what may be termed its stripper position, with relation
to the block 7 and the plunger 12.

The die block 8 constitutes a support for a number of
parts, each of which cooperates with at least one of the
parts described as carried by the punch block 7. Thus the
die part or central matrix member 18 cooperates with
the plunger 12 in forming the central or intermediate
portion of each lid and is rigidly mounted on and se-
cured to the die block 8. It is surrounded by what may
be termed a matrix or die ring 19 which is rigidly mounted
on the block 8, surrounds the matrix member 18 and co-
operates with both the plunger 12 and the knockout 13 in
the die-forming operation of the press. This matrix or
die ring 19 is surrounded by a draw ring 21 which is
movably mounted on the block 8 and is normally spring
pressed to its uppermost or advanced position by means of
a coiled spring 22. The coil spring 22 acts on the draw
ring 21 through the agency of a spring plate 23 and pins
23q carried by the plate. In its uppermost position, the
plate engages the lower side of the bolster 84 and in this
way limits the uppermost spring pressed movement of the
draw ring 21.

The draw ring 21 is provided with a base flange 21a
which, as shown in Figures 1 and 2, is overhung by a re-
entrant flange 24a formed on the die blank 24. It will
also be noted that the flange 24a forms a seat for the knife
ring 25 and supports that ring. As clearly shown in Fig-
ure 3, the cooperative action between the annular knock-
out member 13 and the die ring 19 imparts holding or
clamping pressure to the blank 27 but, as shown in Fig-
ure 3, a substantial portion of the outer edge of the blank
is not subjected to this clamping pressure.

As clearly shown in Figure 3 this is due to the fact
that the operative end of the ring 19 is rounded at its
outer peripheral edge and in this respect does not con-
form to the contour of the cooperating face of the knock-
out 13.

It is noted that for convenience and simplicity of de-
scription, I hereinafter sometimes refer to the opening
movement of the plunger block as the upward movement
of that block and I sometimes refer to the exposed and
active faces of the matrix members as the upper faces of
those members. Likewise the closing movement of the
punch block is sometimes referred to as the downward
movement and the exposed and active faces of the mem-
bers assembled on the punch block as the lower faces of
such members.

A die blank 24 surrounds the draw ring, is rigidly
mounted on the block 8 and is recessed to receive a
knife ring 25 which also surrounds the draw ring 21
and cooperates with the punch 9 in the operation of sever-
ing a circular lid blank from sheet metal or metallic
strip material fed to the press. The draw ring 21 also
cooperates with the punch 9 in holding the sheet ma-
terial from which the lid blanks are cut, and alsc in
forming a portion of each lid after each blank-cutting
operation has been completed. The draw ring 21 co-
operates with the knockout 13 during a portion of the
die-forming operation and, as will be described later,
also contributes to the functioning of the punch % and
die ring 19, in carrying forward one step of the pro-
cedure here under consideration.

From the foregoing it will be apparent that the plunger
or reciprocating die member carried by the punch block
7, is made up of a number of scparately forined, and in
some cases, separately operating elements. This is also
true of the matrix portion of the press, which as pre-
viously noted, is carricd by the die block 8. it might
also be noted that the press which forms the basis of
the disclosures of Figures 1 and 2, is of the double type,
i. e., is so formed that during each operating cycie two
lids are formed, each by die members such as illustrated
in the last mentioned figures of the drawings. This
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statement will explain structural details which otherwise
might be interpreted as parts of an incomplete apparatus.

During the cperation of tlie press, metallic strip ma-
terial 26 diagrammatically illustrated in Figure 1, is
mechanically fed in a step by step movement to the
matrix portion of the press. The feed mechanism is not
illustrated, but it is apparent that each forward step
of the strip 26 is accomplished while the punch block
is up or is moving up and that the forward end of the
strip is so positioned that it is acted upon by the die-
forming elements of the press during the closing or down-
ward movement of the punch block 7. Tt is alse noted
that one face of the strip material has been enameled
and the enameling cperation has been fully completed
prior to the delivery of the strip material to the press.

While the forward end of the strip material is in po-
sition over the matrix portion of the press, the plunger
member i2 of the press moves downwardly toward it.
This movement is occasioned by the forward or down-
ward movement of the punch block 7. During this
movement the stripper 14 is in the advanced or rest po-
sition and is yieldingly held in that position by the coiled
springs 17. The lower end of the stripper, therefore,
engages the strip material 26 prior to the time that the
punch block has completed its forward movement and
prior to the time that other die members are effective
as forming elements. 'Under such conditions the then
stationary strip material 26 is gripped between the nose
or lower end of the stripper 14 and the upper annular
surface of the knife ring 25. The portion of the strip
material 2§ thus engaged by the stripper 14, is held in ten-
sion across the elements of the die block which are sur-
rounded by the knife ring 2.

During this portion of the downward movement of
the punch block 7 the knockout 13, carried by it, is
retracted by spring 28 which surrounds a bar 34 secured
to the member 13. As the press continues its downward
or die-forming movement, the punch 9 contacts the por-
tion- of the strip held in tension by the cooperation of
the stripper 14 and the knife ring 25 and which, at the
instant of such contact, is engaged by the spring-pressed
draw ring 21.  As the punch block .continues its forward
or closing movement, the cooperative action of the punch
9 and the knife ring 25 severs or blanks ‘out a. circular
disc 27 which then constitutes a lid blank and is of suffi-
cient size and shape as to produce the final lid.

The severing of the disc by the punch 9 also firmly
clamps the disc so formed, between the lower end of the
punch and the upper end of the draw ring 21. As to
this, it will be recalled that the draw ring is supported
by the coiled spring 22 through the agency of the pin
plate 23 and the pins 23a. As a result, the draw ring
moves with the punch 9 as the punch advances beyond
the cutting edge of the knife ring 25.

During this movement of the punch block 7, the disc
27 is engaged by the knockout 13. At the time of such
engagement the .disc is in contact with the die ring 19
forming a part of the matrix member of the press, As
indicated by Figure 2 of the drawings, the operating
mechanism of the knockout 13 includes as a part thereof
the coiled spring, the cam-actuated bar 34, a cam, not
disclosed by the drawings but forming a part of the op-
erating mechanism of the press and a cam-actuated lever
36 which is pivotally mounted on the cross head 37 and
which engages the bar 34. The spring 28 operates in
opposition to the cam and tends to hold the knockout
13 in its retracted position. The die ring 19 surrounds
the matrix 18 and, like the matrix, is a stationary mem-
ber secured to the die block 8 which, as previously noted,
is supported on the bolster 8a. The cooperation be-
tween the knockout 13 and the die ring 19 is such that
an intermediate annular portion of the blank 27 is firmly
gripped by the two members 13 and 19 during the down-
ward movement of the punch block 7 and, as will be
later- noted, this gripping or clamping action is con-
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6
tinued during a portion of the upward miovement of the
punch block.

As the punch 9 continuzs its downward movement
past the knife edge of the knife ring 25, the edge of
the severed disc 27 is yieldingly held between the lower
end of the punch and the upper end of the draw ring.
This edge, however, gradually pulls free of the two
members 9 and 21 as those members continue their
downward movement. During this withdrawal the ad-
jacent portion of the disc is forced against and formed
by the rounded edge of the die ring 19 and is even-
tually folded inwardly by the action of the rounded end
and inner surface of the lower portion of the punch 9,
thus contributing to the formation of the annular flange
32 forming a part of the finished lid. To state this
more briefly, the edge portion of the disc 27 is gripped
by and yieldingly held between the lower end of the
punch 9 and the upper end of the draw ring 21, but is
gradually withdrawn from engagement with these two
members as they continue their downward movement.
During this withdrawal the edge portion of the disc is
simultaneously pressed against the rounded edge of the
die ring 19, thus initiating the formation of the flange:
on the lid being produced.

As the punch 9 moves downwardly the plunger 12
engages the disc 27 and, cooperating with the matrix mem-
ber 18, forms the central portion 274 of the finished lid,
which is dome shaped as disclosed by Figures 2 and 5
of the drawings. 1t will be noted that the active surface
of the die ring 19 is so contoured as to contribute to the
formation of the gasket-receiving recess 29 which is
disclosed by Figures 2 and 5 of the drawings. This recess
is formed as a result of the cooperative action of the
plunger 12, the matrix part 18, the die ring 19, the lower
end of the knockout 13, the lower end and the inner
peripheral face of the punch 9. It will be apparent that
the cooperative action between the die ring 19 and the
knockout 13, contributes materially to the completion
of the lid and it is, therefore, noted that the upper sur-
face of die ring is inclined toward the matrix member 18
and that the cooperating or lower face of the knockout
13 is correspondingly inclined. As the punch block as-
sembly 7 continues its downward movement, both the
central portion and the edge portion of the lid are being
formed and both forming operations take place while the
disc 27 is firmly clamped between the knockout 13 and
the inner portion of the upper face of the die ring 19.

After the die-forming or downward movement of the
block 7 is completed and as it starts its upward move-
ment, the knockout 13 remains stationary and continues
to exert pressure on the disc 27'and to hold it in clamping
engagement with the die ring 19. This is accomplished
by means of cams or similar devices not shown in the
drawing, but which, in a press such as illustrated, operate
through the medium of the cam-actuated bar 34. The
formation of the flange 32 of the lid is completed during
the initial portion of the upward movement of the punch
block 7.

As a preliminary to the deseription of the final pro-
cedural step in the formation of a lid, I refer again to the
injtial formation of the flange portion 32 as the peripheral
edge of the disc 27 is withdrawn from clamping engage-
ment of the punch 9 and the draw ring 21.  As disclosed,
the inner peripheral edge of the punch 9 is rounded. The
adjacent edge of the draw ring 21 is beveled. Tt will be
noted that the outer edge of the upper face of the ring
19 is so rounded that while it contributes to the forma-
tion of the completed lid, it is spaced from the adjacent
portion of the face of the knockout 13 so that the rounded
portion never exerts clamping pressure on a disc 27,
From the foregoing it will be apparent that as the punch
9 and the draw ring 21 move downwardly with the punch
block 7 during the latter portion of the closing movement
of the punch block, the portion of the disc 27 which is
initially clamped between the punch and the draw ring,
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is in effect folded around the curved outer edge of the
upper end of the die ring 19 and the edge portion of the
disc is forced toward the cylindrical surface of that ring
by the downward movement of the punch 9.

Thus at the end of the closing movement of the die
block 7, the edge of the then partially completed lid is
held between the lateral surface of the die ring 19 and the
adjacent cylindrical face of the punch 9. This relation-
ship of parts is disclosed in Figure 2 and the final position
of the punch 9 and draw ring 21 is also indicated by dot-
dash lines in Figure 3. In Figure 3 the parts are shown in
full lines in the relative positions they occupy during the
early portion of the upward movement of the punch
block 7. 'As there shown the beveled edge of the draw

ring 21 has engaged the lower edge of the disc 27 and Y

has moved that edge upwardly to a position such that
even though the disc 27 is subjected to the clamping action
of the knockout 13 and the die ring 19, the portion thereof
previously engaging the rounded peripheral edge of the
die ring is lifted free thereof under conditions such that
the edge of the disc is forced inwardly against the cylin-
drical face of the die ring by the beveled edge of the draw
ring and the transverse curvature of the disc adjacent
the edge thereof, is reformed so that the radius of curva-
ture thereof is substantially less than the radius of curva-
ture of the rounded peripheral edge of the ring 19. This
is clearly shown in Figure 3 and the figure makes it
apparent that this reforming of the edge portion of the
partially completed lid, increases the diameter of the lid
to at least that of the inner peripheral surface of the
punch 9. 1Tt also turns the free edge. of the lid inwardly
so, that it is of less diameter than the shoulder portion
of the lid. )

When the crank of the press has moved approximately
30° past its lower dead center position during the upward
movement of the punch block 7, the knockout 13 is
abruptly moved upwardly, thus releasing the clamping
action which has held the lid against the upper face of
the ring 19. This lifting of the knockout 13 and the
resulting zelieving of the deforming stress imposed om
the lid by the upwardly moving draw ring, causes the
lid to move or spring out of contact with the die block
assembly more rapidly than it is impelled by the upwardly
moving draw ring 21. As a result, it is engaged by the
inner peripheral surface of the punch 9 and then moves
with the punch as the punch block continues through a
portion of its upward movement.

In order to insure the rapid movement of each lid away
from the die block assembly and, comsequently, out of

engagement with the die ring 19, I preferably employ a ;

puff of compressed fluid such as compressed air, which
is delivered to the interior surface of the lid, i. e., the
surface in contact with the matrix member 18, through
an aperture 35 formed in the matrix member. I have
found that under normal operating conditiens the delivery
of air pressure through the aperture 35 is not always

essential since the distortion of the lid occasioned by.the

upwardly moving draw ring against the pressure ‘of the
knockout 13 stresses the material of the lid to such an
extent that when the knockout 13 is lifted the resilience
of the material will itself cause the lid to spring out of
contact with the ring 19 and other elements included in
the die block assembly.

As the punch block 7 continues its upward movement,
the stripper 14 becomes effective in removing the strip
scrap material from the punch 9. As the punch block
reaches or nears the top dead center position, the knock-
out 13 is cam or otherwise actuated to force the com-
pleted lid from its engagement with the inner surface of
the punch 9. The lids so released drop free of the press
by reason of the fact that the press is inclined, or so posi-
tioned that as the lid falls free of the punch it also falls
free of the elements of the press. As soon as this happens
the strip material 26 is again advanced and positioned
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over the die block assembly and the lid-forming cycle,
as herein defined, is repeated.

Briefly stated the following procedural steps are em-
ployed in the formation of a closure such as is here under
consideration. The strip material from which lids are
formed is automatically advanced so that the forward
end thereof is positioned over the knife ring 25. The
stripper element 14 moving downwardly with the punch
block 7 engages the strip material and in effect clamps
it against the knife ring 25. The downwardly moving
punch 9 engages the material held against the ring 25 and
in cooperation with that ring severs a circular blank from
the strip material. Substantially simultaneously with the
severance of the blank, the blank is engaged by the draw
ring 21 which is pressed forward by the coiled spring 22.
As the punch 9 continues its downward movement the
edge of the severed blank is clamped between it and the
upper end of the spring pressed draw ring 21. During
this downward movement of the punch the knockout ele-
ment 13 engages the severed blank and, while contributing
to the formation of the lid, clamps the blank against the
die ring 19. The plunger 12 simultaneously contacts the
blank and in cooperation with the matrix member 13
forms the central or arched portion of the finished lid.

During this operation the continued downward move-
ment of the punch 9 and the draw ring 21, the severed
blank is being pulled free of its engagement with those
elements and is being drawn over and formed against
the rounded outer peripheral edge of the die ring 19. The
initial forming of the rim portion of the blank is initiated
by the combined action of the punch and the draw ring
and is followed by the action of the downwardly moving
punch in forcing the rim of the disc toward the cylindrical
surface of the die ring.

During this portion of the lid-forming operation the
knockout element 13 remains in clamping engagement
with the blank and continues to hold it against the die
ring 19. As previously described the knockout 13 con-
tinues to hold the blank in clamping engagement with
the die ring 19 after the punch block 7 has completed its
downward stroke and starts moving upwardly. During
this upward movement the punch 9 moves out of engage-
merlt with the rim portion of the blank and the circular
edge of the blank is almost immediately engaged by the
beveled edge of the upwardly moving draw ring 21. The
continued upward movement of the draw ring forces the
edge of the blank inwardly against the cylindrical surface
of the die ring 19 and lifts the outer annular portion of
the blank, which is not subjected to the clamping action
of the knockout 13, out of contact with or away from the
curved edge of the die ring. This portion of the opera-
tion is illustrated in Figure 3 and, as there shown, the
cooperative action between the upwardly moving draw
ring and the then stationary knockout 13 further distorts
the rim portion of the blank by increasing the curvature
of the portion thereof which constitutes the junction be-
tween the body and the flange 32 of the disc or blank.

As the punch block continues its upward movement and
substantially immediately after the draw ring has reached
the position shown in Figure 3, the knockout 13 is abruptly
lifted out of contact with the now completely formed lid,
and the lid under the impulse of its own resilience and a
puff of air delivered through the aperture 35, is lifted
off of the die-forming elements carried by the die block
and is engaged by the inner peripheral surface of the
punch 9. During the further upward movement of the
punch the lid moves with it until again engaged by the
knockout 13 as the punch block moves toward the upper
end of its stroke.

From the foregoing it is apparent that the lid-forming
operation is completed during the opening movement of
the punch block 7, but that the illustrated die assembly
completes a lid during each full cycle of the press. It is
also apparent that the relative movements and also the
cooperative functioning of the different parts of the illus-
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trated apparatus, contribute to the carrying forward of
the new procedure and that, at least to this extent, the
press illustrated is novel even though each of the die-

forming elements thereof is old and wel} known as a part
" of die-forming apparatus.

While I have defined and illustrated a single apparatus
for carrying forward that procedure, it will be apparent
that changes in the apparatus may be made without depart-
ing from the spirit and scope of my invention as defined
by the appended claims.

What I claim is:

1. In combination in a lid-forming press a stationary
member, a movable member movable forward toward and
backward away from sajd stationary member; die-forming
means carried by said movable member and including a
centrally located plunger movable with said movable
member, an annular knockout surrounding said plunger
and movable relatively thereto, an annular punch sur-
rounding said knockout, movable with said plunger and
having an annular cutting edge formed thereon; die-form-
ing means mounted on said stationary member and
including a centrally located stationary matrix positioned
to cooperate with said plunger; a stationary, annular die
ring surrounding said matrix and positioned to cooperate
with said knockout, an annular draw ring surrounding said
die ring movably mounted on said stationary member,
aligned with and positioned to cooperate with said punch,
and an amnular knife ring surrounding said die ring and
having a cutting edge thereon positioned to cooperate with
the cutting edge of said punch; means for moving said
movable member toward and away from said stationary
member and said punch into blank-cutting engagement
with said knife ring and for continuing the movement of
said punch past the cutting edge of said knife ring; separate
means for moving said knockout into blank-clamping co-
operative relationship with said die ring and for then con-
-tinuing such blank-clamping relationship throughout the
lid-forming operation; yielding means normally holding
said draw ring in an operative position and for causing it
and the punch to move together in blank-clamping engage-
ment as said punch moves to different positions beyond
the cutting edge of said knife ring, to thereby yieldingly
engage the peripheral portion of a blank engaged by said
knockout and said die ring and to fold such portion
against the exposed peripheral surface of said die ring as
such punch continues its forward movement and while
said knockout is maintained in blank-clamping engagement
with said die ring and for causing a beveled surface of said
draw ring to move into engagement with the peripheral
edge of such so folded blank as said punch moves through
the initial portion of its backward movement, to thereby
force such edge of such blank into moving contact with
the peripheral surface of said die ring and to move adja-
cent portions of such blank out of engagement with said
die ring while said knockout is majntained in blank-clamp-
ing relationship with said die ring.
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2. In combination in a lid-forming press a stationary
member, a movable member, movable forward toward and
backward away from said stationary member; die-forming
means carried by said stationary member and including a
centrally located stationary matrix, a stationary, annular
die ring surrounding said matrix and having the outer
peripheral edge of the upper end thereof rounded, an
annular draw ring surrounding said die ring and movable
relatively thereto and relatively to said stationary member;
die-forming means carried by said movable member and
including a centrally located plunger movable with said
member into and out of blank-forming engagement with
said matrix; an annular knockout surrounding said punch,
aligned with said die ring and movable relatively to said
punch and said movable member; an annular punch sur-
rounding said draw ring and movable with said movable
member and said plunger; means for moving said movable
member forward and back, said plunger into blank-form-
ing engagement with said matrix and said punch into
blank-holding engagement with said draw ring; separate
means for moving said knockout into blank-clamping en-
gagement with said die ring; yielding means for normally
holding said draw ring in an operative position and for
causing the same to move with said punch as said punch
moves to different positions after moving into cooperative
relationship with said draw ring, to thereby cause said
punch in cooperation with said draw ring to fold the por-
tion of the blank overhanging said die ring into engage-
ment with the rounded edge and the outer peripheral por-
tion of said die ring as said punch continues its forward
motion and for causing a surface of said draw ring to
move past the peripheral edge of a so folded blank and
then to move into engagement with such edge after said
punch reverses its movement and moves through the initial
portion of said backward movement, to thereby force the
peripheral edge of such blank into moving contact with
the outer peripheral surface of said die ring and to move
the adjacent portion of said blank out of engagement with
said die ring and the rounded adge thereof while said
knockout is retained in blank-clamping relationship with
said die ring.
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