: TWOSTAGE DI E SET TECHNI CAL FI ELD The invention relates to a die set in
combi nation with a rotary apparatus for processing a work piece, in two
stages WO 9461233l e die, and in particular for first of all CT/GAS3INO284:t an
openi ng, and then form ng edge formations in the work piece around the
openi ng BACKGROUND ART In various work piece processing operations, and in
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TECHNICAL FIELD | |
' The invention relates to a die set for processing a
work piece, in two stages in a single die, and in
5 particular to a die set for use in a rotary die apparatus
for first of all blanking out an opening, and then forming
edge formations in the work piece around the opening.
BACKGROUND ART
In various work piece processing operations, and in
10 particular in the processing of sheet metal, it is
frequently desirable to form openings in a work piece, and
then to form a variety of formations around the edge of the

opening.
In the past, traditional engineering has generally
15 dictated that these two steps be carried out in two

separate dies sets. In certain cases progressive dies have
been used, in which a series of dies treat the same work
piece, and the work piece moves in an intermittent start
stop fashion through the progressive dies. In other

20 proposals, a work piece of a predetermined size is inserted
into a die. In a first operation the edge of the work
piece is trimmed, and then the die descends further and
forms the rest of the work piece.

7 This process is relatively slow however and is

25 unsuitable for many applications. .

Still other proposals have been made in which a work
piece is punched out of the sheet, and the punched out
piece is then worked in the same die. Again this is a
relatively slow process. )

30 It is desirable as far as possible to speed up the
processing of a metal work piece, thereby reducing its
cost. '

This is particularly true in the case of a rotary
apparatus for processing a work piece on a continuously
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‘particul ar in the processing of sheet metal, it is frequently desirable to
formopenings in a work piece, and then to forn1a variety of formations
around Hitpof@pmsof the opening. In the past, traditional ?pas
generally dictated that these two steps be carried out in two Séparate dies
sets. In certain cases progressive dies have been used, in which a series
of dies treat the sane work plece and the work plece noves in an
intermttent start -2 -

moving line. 'Such'rotary apparatus is disclosed in U.S.
Letters Patent 5,040,397, inventor Ernest R. Bodnar.

In such an apparatus a plurality of die sets are

mounted on respective upper and lower die supports on

5 respective upper and lower rollers. The sheet metal work
piece passes between the two rollers and is processed by
the die sets.

The operation of the dies on the work piece or sheet
metal must therefore be carried out at high speeds so that

10 the line can be run at an economical speed.

A tfpical product manufactured on such a line is shown
in U.S. Letters Patent 4,793,113, inventor Ernest R.
Bodnar. It will be observed that the products illustrated
in the second patent comprise a series of openings formed

15 through a work piece, and flanges formed around the
openings. Longitudinal bend formations are formed in the
product, but these of course would be formed by
conventional roll forming dies.

If old technology single stage dies were used on the

20 rotary apparatus, to make this product, then it was
necessary to provide two rotary stations, the first to form
the openings and the second to form the edge flanges. In
practice, since the openings in the product of 4,793,113
were relatively close together it was necessary to have

25 four such rotary stations.

This involved extra expense and also involved the
necessity to carefully register the locations of the dies
relative to one another by spacing the rotary units
precisely, so as to ensure that the second die, forming the

30 ‘edge registered precisely with the opening formed by the
first die.

While this was entirely feasible and was in fact done
with some degree of commercial success, it was an expensive
solution to the problem. _ ' e
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stop fashion through the progressive dies. In other proposals, a work piece
of a predetermned size is inserted into a die. In a first operation the
edge of W94081233pi ece is trimed, and then the di e descendBCF{FAIRRE0284d
forms the rest of the work piece. This process is relatively slow however
and is unsuitable for many applications. Still other proposals have been
made in which a work piece is punched out of the sheet, and the punched out .

SCIL.OS E N .

With a view to overcoming the various disadvantages
noted above, the invention comprises a two stage die set
for sequentially blanking an opening in a work piece, and

5 thereafter forming edge formations on said work piece
around said opening and comprising a male die assembly, in
turn comprising a male blanking die member defining a male
blanking edge, a male forming die member spaced from said
male blanking die member defining a male forming corner,

10 recess means between said blanking die and said forming
die, a female die assembly in turn comprising a generally
hollow female die sleeve member, said female die sleeve
member being shaped and dimensioned to correspond to said
male blanking die member and to receive the same in

15 telescopic relation and defining inner and outer sides,
blanking edge means on the inner side of said female die '
sleeve, forming corner means on the outer side of said
female die sleeve, a moveable female support plate means
located around said outer side of said female die sleeve

20 member, and pressure means operable on said moveable female
support plate means, whereby to urge the same into a first
position, and said moveable plate means being adapted to
yield to said male forming die member of said male die
assembly, when said male and female dies are closed

25 together, whereby said male blanking die co-operates with
said female die sleeve of said female die assembly to blank
out a portion of a work piece and form an opening therein,
and whereby upon further relative movement between said
male and female die assemblies towards one another, said

30 ‘'male forming die sleeve will co-operate with said moveable
support plate means and said female die sleeve, to cause
deformation of an edge portion of said work piece around
said opening, ejector means in said male blanking die
member, said ejector means being resiliently movable,
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piecefis then worked . in the same die. Again this is a relatively slow
process. It is desirable as far as possible to speed up the processing of a

metal work piece, thereby reducing its cost. This is particularly true in
the case WO %/0183%ry apparatus for ‘processing a work pi ece ®ETACAI3/00284
conti nuously

-4 -

whereby the same may be withdrawn into said blanking die
member, upon closure of said blanking die member on said
work piece, and, after blanking of said portion of said
work piece by said male and female die members, said

5 ejector means being adapted to be extended from said male
blanking die, whereby to displace said blanked out portion,
and, passageway means in said female die assembly
communicating with the interior of said female die sleeve
for receiving said blanked out portion of said work piece,

io0 whereby the same may be disposed of through said passageway
means.

The invention further comprises such a two stage die
set and wherein said female die assembly includes a movable
support plate means is in the form of a generally

15 rectangular plate, edge rib means on said plate, extending
outwardly from opposite sides of said plate, and a pair of
retaining rails, defining retaining ribs interengaging with
said edge ribs, said retaining rails defining spaces
enclosed by said retaining ribs, whereby said edge ribs may

20 " move relative thereto within said spaces.

The invention further comprises such a two stage die
set and including die support means for supporting said
male and female die assemblies, recess means in said die
support means, and spring means extending between said

25 recess means and said male die assembly and spring means
extending from said recess means and said female die
assembly, and means for securing respective said male and
female die assemblies to respective said support means.

The invention further comprises in combination with a

30 rotary apparatus having upper and lower rotary members, and
having at least one generally semi-cylindrical die support
member in each of said upper and lower rotary members, and
wherein said male die assembly is supported on said semi-
cylindrical die support member of said upper rotary member
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-2- nmoving line. Such rotary apparatus is disclosed i.n U.S. Letters Patent
5, 040, 397, inventor Ernest R Bodnar. In such an apparatus a plurality of
di e set sWM84/0323X ed on respective upper and | ower die suppB®CI{CA93/00284
respective upper and |lower rollers. The sheet netal work piece passes
between the two rollers and is processed by the die sets.

-5 =

and wherein said female die assembly is supported on said
semi-cylindrical die support member of said lower rotary
member, and including upper spring recess means in said
upper semi-cylindrical die support member, and including

5 = lower spring recess means in said lower semi-cylindrical
die support member.

The invention further comprises such a two stage die
set and including slug ejection opening means in said lower
semi-cylindrical die support member for receiving a slug

10 from said female die, and ejectlng the same.

The invention further comprises such a two stage die
set and wherein said female die sleeve includes a female
hollow die sleeve, of regular section from top to bottom,
and a female die base sleeve, defining ledge means engaging

15 the lower end of said hollow die sleeve, and opening means
in said die base member registering with said hollow female
die sleeve, said die base member being attachable to said
die support'member, for supporting said hollow die sleeve
in position, and securing means for securing said hollow

20 die sleeve to said die base member.

The invention further comprises such a two stage die
set wherein said female die sleeve defines in plan, a shape
having at least some linear portions and having radiussed
corners joining said linear portions, and wherein said

25 linear portions define a predetermined first width, and
wherein said radiussed corners define a predetermined
second width less than said first width.

The invention further comprises such a two stage die
set wherein said female die sleeve defines a predetermined

1 _ 30 first height, and wherein said movable support plate means,
in its said first position, defines a predetermined second
height, greater than said first_height,-whereby upon
closing of said male and female die assemblies, said work
piece is initially clamped between said male forming die
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* The bperation of the dies on the work piece or sheet nmetal nust therefore
be carried out at hlgh speeds so that the line can be run at an econom cal

speed. product manufactured on such a line is s
Lettersé$g¥§hﬁgﬁ 793,113, inventor Ernest R Bodnar. It \M‘%%%§§%ﬁﬁ%$@ed
that the products illustrated in the second patent conprise a series of

openi ngs fornmed through a work piece, and flanges fornmed around the
openi ngs. Longitudinal bend formations are gqgned in the

member and said movable support plate means, just prior to
blanking of said opening.

The invention further comprises such a two stage die
set, and wherein said die base member defines a generally

5 frustoconical shape, and wherein said movable plate means
defines an interior generally frustoconical recess, shaped
to substantially correspond to said frustoconical shape of
said die base, whereby said mounting plate means may be
moved over and around said die base means.

10 The various features of novelty which characterize the
invention are pointed out with more particularity in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operating
advantages and specific objects attained by its use,

15 reference should be had to the accompanying drawings and
descriptive matter in which there are illustrated and
described preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic exploded perspective

20 illustration of a rotary appafatus incorporating the two
stage die sets of the invention;

Figure 1A is a schematic perspective illustration of a
pair of upper and lower die support members, showing the
upper and lower male and female die assemblies of the die

25 set in accordance with the invention;

Figure 2 is a section along the line 2-2 of the male
and female die set, showing it in an open position just
prior to closing on a work piece;

Figure 3 is a section corresponding to Figure 2,

30 showing the die set in a first partially closed position,
blanking out a slug from a work piece;

Figure 4 is a section corresponding to Figures 2 and 3
showing the die set in a third position, forming the edges.
of the work piece around the opening formed in Figure 3;
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product, but these of course would be fornmed by conventional roll form ng
dies. If old technology single stage dies were used on the rotar

appar at YO 980123 e this product, then it was necessary to éypmﬂu
rotary -stations, the first to formthe openings and the second to formthe
edge flanges. In practice, since the openings in the product of 4,793,113
were relatively close together it was necessary to have four such rotary
stati ons. -7 = ' '

Figure 5 is a plan view of the female die assembly,
showing various portions in phantom, and,
Figure 6 is a plan view of the male die assembly.
(o] F C NG O INV ON
5 Referring first of all to Figure 1, it will be seen
that this illustrates a rotary apparatus as described in
U.S. patent 5,040,397 of E.R. Bodnar referred to above to
which the two-stage die sets of the invention are attached.
As will be well understood from studying the patent,

10 such rotary die supports will close and open on a work
piece at a relatively high rate of speed. For example, it
is anticipated that the line speed of such a rotary forming
line would be upwards of 300 feet per minute or more.

Since the openings being formed in a work piece,

-5 moving at this speed, will in most cases be only fractions
of an inch apart, in some cases it will be appreciated that
the rotary apparatus will be rotating at a high rate of
speed and the dies will be closing and opening with great
rapidity. ‘

20 This however is merely mentioned by way of préliminary
remarks. It will be appreciated that the invention
described herein will be applicable to a great many
situations both in rotary apparatus and also in other forms
of reciprocating punch presses of conventional design.

25 However, in such punch presses, the use of the invention
will enable significant advantages both in the reduction of
the number of operations required on a work piece and also
in speeding up the production to a véry significant degree.
Thus, while the invention is described in general terms in

30 relation to its use in a rotary apparatus as referred to
above, the invention is not in any way to be considered as
confined solely to use in a rotary apparatus, but will be
of application in a wide variety of processing applications
for processing a work piece where two operations are to be

_\\
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«Thi s *i nvol ved extra expense and al so involved the necessity to carefully
regi ster the | ocations of the dies relative to one another by spacing the

rotary isely, so as to ensure that the second di he
ool s = I

edge reg recisely with the opening fornmed by the f i le
this was entirely feasible and was in fact done with sone degree of
commer ci al success, it was an expensive solution to the problem

performed sequentially at high speed, in a single die set
whether on a conventional press, or on a-rotary apparatus.

In addition, it will be appreciated that there are
presses known as "flying dies" in which dies which are

5 initially stationary are accelerated up to ‘the speed of a _
moving work piece and are then closed and opened again, and
are returned back to their at rest position, with this
function being repeated over and over again as the work
piece moves along. Dies sets of the type of the present

10 invention could also be applicable to such flying dies.
cOnéequently, it will be appreciated that the
invention is related generally to dies performing a two
stage operation at relatively high speed a single die set,
whether such dies are in a conventional press, or a flying
15 die, or in a rotary apparatus.

Furthermore, while reference has been made herein
repeatedly to operations on sheet metal, it will be
appreciated that such dies may be required to process a
variety of different types of material, and therefore the

20 reference to sheet metal is merely by way of example, for
the sake of explahation, and without limitation. Such dies
may be utilized for many different applications on many
different forms of material. |

Referring to Figure 1, it will be seen that the rotary

25 apparatus which is illustrated generally as A comprises
upper and lower roll units B and C, supported on shafts D
and E in respective end plates F and G.

Upper and lower die supports 10 and 12 are of
generally semi-cylindrical shape in section, and are

30 supported in the upper and lower roll units so that they
may partially rotate relative thereto as the upper and
lower roll units rotate.

Guide pins 20 and 24, at opposite ends of the die
supports 10 and 12 are guided in grooves H and I in end
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iln JP-A-60166125 there is disclosed a two-stage die set for punching and
formng holes in container taps. The container |lid is placed in a |ower die
and an WPRA#01232 is | owered. A pressing projection at the PGI#AI3ANG284 . a
deep drawi ng punch presses the container lid and the inside of the
container lid is pushed up by a die. A bulged part is fornmed in the lid
along the top face and

-0 =
plates F and G.

The work piece is illustrated as W, and moves in the
direction of the arrow between the upper and lower roll
units.

5 Turning to Figure 1A, it will be seen that the semi-
cylindrical upper and lower die supports 10 and 12 are
shown as supporting a die set comprising respective male
and female die assemblies 14 and 16. The die supports 10
and 12 are shown as being guided by respective guide pins

10 20 and 24. The function of such guide pins is described in
the aforesaid U.S. Letters Patent, and further description
is omitted from this application, since it is superfluous.
Essentially the purpose of such guide pins is to ensure
that the die supports, and die assemblies 14 and 16, are

15 moved into a horizontal spaced apart parallel position just
prior to closing, during closing and just after opening, so
as to ensure that the die assemblies 14 and 16 register
precisely with one another.

However, all of this is explained in the aforesaid

20 U.S. Letters Patent, and no further description is given
herein. _

The registering of upper and lower die assemblies is
well-known to be essential to the satisféctory operation of
dies both in conventional presses, and in flying dies, and

25 means for registration in those situations are well-known
in the art. '

Referring now to Figure 2, it will be seen this is
sectioned along the line 2-2 of the die set 14-16 just
prior to closing.

30 The die assemblies 14 and 16 are shown associated with
die supports partially illustrated as 10 and 12. However,
as explained above, this is purely by way of illustration
and without limitation, since such die assemblies 14 and 16
could be used and supported otherwise than with the semi-
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corner~of the die. The upper die is Iomered further, and circular hole is
pierced in the bul ged part. Then, the die goes into a gap in the punch, and
a flange fiyg eyropst is fornmed in the lid. DI SCLOSURE OF THE pdviedsfgonsd t h
a view to overconing the various di sadvantages noted above, the invention
conprises in conbination with a rotary apparatus having upper and | ower
rotary nenbers and having at | east one generally sem -cyclindical die
support nenber in each of said upper and | owenpretary nenbers, said die
support menber ' '

cylindrical die supports 10 and 12.

Referring first of all to the male die assembly 14 it
will be seen to comprise a central male blanking die member
30, and a male forming die member 32.
5 The shapes of the dies 30 and 32 are shown in Figure
6, and will depend on the shape of the opening to be
blanked, and on the shape of the edge formations to be

formed.
A space 34 is defined between the male blanking die
10 member 30 and the male forming die member 32. One or more

central openings 36 are provided in the blanking die 30
(see Figure 6). One or more ejector pins 38 are located in
such openings 36. The ejector pins 38 have collars 40, and
are adapted to slide in recesses 42. In this embodiment
15 recesses 42 are formed in the die support 10, although
clearly they could be formed in some other block or support
(not shown) in another application.
Within the recesses 42 there are located springs 44,
adapted to urge the ejector pins 38 outwardly for reasons
20 to be described below.
The male forming die 32 is secured, in this case to
the die support 10, by bolts 46. The male blanking die 30
is secured to the die support 10 by bolts 46 (Figure 6).
The blanking die 30 defines blanking edges 48-48. The
25 forming die 32 defines radiussed forming corners 50-50.
Referring now to the lower or female die assembly 16,
this will be seen to comprise a female die sleeve 52,
defining a hollow interior 53 supported on a base member
54. Base member 54 is secured by bolts 55 to support 12,
30 and defines ledges 56 for engaging the lower end of the
sleeve 52. The base member 54 defines an opening 58 which
is of greater size than the hollow interior 53 defined by
the sleeve member 52 for reasons to be described.
The sleeve member 52 defines a blanking edge 60,

e —

Sheet Has Been Re laced

BT



. havi Ag a | eadi ng gui de nenber along a |eading portion of said die support
menber and engaged with a | eadi ng control assenbly, and trailing gui de
menber wowayerk3sl ong a trailing portion of said di e supporRCTAIA93/00284]
engaged with a trailing control assenbly; two-stage die sets having a nale
di e assenbly supported on said sem -cylindical die support nenber of said
upper rotary apparatus and a fenmale die assenbly supported on said sem -
cylindrical die support nmenber of said | ewal +otary apparatus, each of said

die sets being characterised by:
around its inner side, and defines a forming corner 62,

around it outer side.

The blanking edge 60 co-operates with the blanking

edge 48 of the male blanking die 30 of the male die

5 assembly 14, to blank out a slug portion of a work piece
and form an opening, the work piece being indicated
generally as W, when the dies move towards one another
(Figure 3). It will be appreciated that in the embodiment
shown in Figure 1, the two die assemblies move towards one

10 another essentially simultaneously from opposite sides of
the work piece. However this will not always be the case,
in many cases the female die assembly 16 will be in a fixed
location and the male die assembly 14 will be in some form
of movable press, so that the male die assembly will move

15 relative to the female die assembly, while the female die
assembly remains stationary.

However, this does not affect the operation of the
invention, and is merely mentioned here for the sake of
clarification.

20 In order to form the edges of the work piece around
the opening blanked out by the blanking edges 48 and 60, a
movable female support plate 64 is located around the
outside of the female die sleeve 52. Movable support plate
64 comprises an upper generally planar surface 66, and a

25 lower frustoconical shaped surface 70 adapted to
accommodate the shape of the base 54. The outer periphery
of the support plate' 64 is generally of vertical shape, and
defines edge ribs 72-72. Within the moveable support plate
64 there are defined a plurality of, in this case six,

30 spring recesses 74-74. Springs 76-76 are received within
recesses 74-74. Springs 76-76 are further received in
recesses 78-78, located, in this case, in the semi-
cylindrical die support 12.

It will be appreciated that the springs could be
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‘a mafe die assepbly,, in turn conprising a mal e bl anking di e nenber defining

a mal e bl anking edge; a nmale form ng die nenber spaced fromsaid mal e

bl anki ng_di e nmenber defining a nale form ng corner; recess neans between
said bl WRIORBR and said fornming die; a female die assentGE/CAI/QPIB4.

conprising a generally hollow femal e die sl eeve nenber, said fermale die

sl eeve nmenber bei ng shaped and di mensioned to correspond to said nale

bl anki ng di e nmenber and to receive the sanelan

accommodated in recesses in other forms of support means
(not shown) other than the semi-cylindrical supports 12, as
described above, where such die sets are used in other
forms of presses such as flying dies or conventional

5 presses. '

Springs 76 urge the plate 64 upwardly towards the male
forming die 50 of the male die assembly 14.

In its extended position (Figure 2) the plate 64 is
extended somewhat higher than the top of sleeve 52.

10 Upward movement is restricted by means of the side
rails 80-80. Side rails 80-80 have retention ribs 82-82
engaging the edge ribs 72-72. Rails 80-80 define spaces
below the ribs 82-82 within which the ribs 72-72 can move
downwardly and upwardly in a manner described below.

i5 Rails 80 are secured for example by means of bolts 84,
to the semi~-cylindrical die support 12.

The female die sleeve 52 is secured in the base 54 by
means of a one or more set screws 86, so that the female
die sleeve 52 is held securely in position.

20 A passageway 88 in support 12 communicates with the
die base, to discharge the slug S to the exterior.

In operation, starting with Figure 2, a work piece W
is assumed to be passing through the male and female die
assemblies 14 and 16, and the male and female die

25 assemblies 14 and 16 are assumed to be moving, at the same
speed as the work piece W. It will of course be
appreciated however that this is true only in the case of
for example rotary apparatus such as that described, and
flying die apparatus.

30 At this stage the movable forming support plate 64 is
located above the plane of edges 60 and 62 of the female

- die sleeve 52.

In the case of a conventional press, the work piece W

would not be moving but would 51mply be placed in position

This Sheet Has Been Replaced

A




tel escopic relation and defining inner and outer sides; blanking edge neans
on the inn | of said fenale die sleeve; a novabl e femal ate
means Iocgﬁéai)gg&?nd said outer side of said fermale die sl ee?ﬁ%&oﬁa
pressure neans operabl e on said noveable femal e support plate neans,

whereby to urge the sanme into a first position, and said noveabl e plate

means being adapted to yield to said nale forn1ng di e nenber of said nmale
di e assembly, when said male 13 .

and would be stationary.

The male and female die sets 14 and 16 then move to
close relative to one another. As explained they move
together in the rotary apparatus. However, one of the die

5 sets may move relative to the other while the other remains
stationary, in other presses.

The next stage is as shown in Figure 3, with the die
sets partially closed. During this time the male forming
die 32 of the male die assembly 14 will engage the work

10 piece, on one side, and the moveable support plate 64 of
the female die assembly 16 will engage it on the underside,
thus securely gripping the work piece. This occurs before
engagement of the male and female dies 30 and 52.
Subsequently it will be seen that the moveable support 64

15 moves downwardly and the edges 48 and 60 engage the work
piece W in such a manner as to blank out a slug S of '
material. During this brief moment, the ejector pin 38
will be seen to have been retracted somewhat into the
recess 42, against the pressure of spring 43.

20 Once the blanking out operation has taken place, which
will take place in a fraction of a second, in most cases,
then the ejector pin 38 will be urged downwardly by the
spring 43 and will eject the slug, as shown in Figure 4.

Continued relative movement of the die assemblies will

. 285 then cause the movable forming plate 64 to be retracted
further against the pressure of the springs 76. The
radiussed corners 50 and forming edges 62 of the respective
male forming die 32 and female die sleeve 52 will then
cause the edges of the work piece around the opening formed

30 in the work piece, to be turned upwardly as at U in Figure
4.

The female die sleeve will be seen to be received in
the spacing 34 between the male blanking die 30 and the
male forming die 32.

-
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bl anki ng die co;operates with said female die sleeve of said fenale

assenbly to blank out a portion of a work piece and -form an opening therein

and whereby upon further relative novenent between said nale and fenale die

assenbl ew 94181283 one anot her, said male die sleeve w il coPOPRTAS3£00884 h

said femal e die sleeve,to cause deformation of an the portion of said work

pi ece openi ng: :
- 14 -
The slug S will be seen falling through the hollow
interior 53 in the female die sleeve 52, and the ejector
pin will be seen to be extended from the male die 14:
Continued rotation of the upper and lower rotary units
5 will cause relative movement of the male and female die
sets 14 and 16 causing them to open up. This will release
the movable support plate 64 from the pressure of the male
forming die 50, and springs 76 will urge the support plate
64 upwardly once more into the position shown in Figure 2.

10 This will then cause the work piece W and edges E to be
displaced upwardly from the female sleeve die member 52,
thereby permitting the work piece W to move continuously,
without interrupting the smooth flow of movement of the
production line.

15 ' It will be appreciated that when engineering the
design of a particular die set and, the space 34 between
the male blanking die 30, and the male forming die 32,
allowance must be made for the thickness of the work piece
W, which will be turned upwardly between the forming

20 corners 50-62 of the male forming die 52 and the female die
sleeve 32 respectively. This will be understood readily by
an examination of Figure 4. Thus the opening or spacing 34
will be slightly greater than the width of the female die
sleeve 32 of the female die set 16.

25 As will be understood, the forming corners 50 and 62
will have a profile suitable to form the shape desired for
the edge E, and a radius appropriate to the type of
material being formed. '

Referring to Flgures 5 and 6, the female and male dies

30 are shown in plan.

In the particular die illustrated in this description,
the shape of the die is best shown in Figures 5 and 6.

Figure 5 illustrating the female die assembly shows
the female die sleeve 52 as having linear portions 92-92-92
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"

~4- erector nmeans in said nale blanking die menber, said ejector neans

bei ng 1 &b bhRRsdyy nmovable whereby the same way may be wit hgegyeadzpscassal d
bl anki ng" di'e ‘nmenmber upon cl osure of said bl anki ng di e nmenber on said work
pi ece, and after blanking of said portion of said work piece by said nmale

and fermal e die nenbers said ejector

said mal e bl anki ng di e, whereby displace sajgl bl anked out portion, and,

10

15

joined by curved or radiussed corners 94-94-94-94. It will
be noted that the linear portions 92 define a predetermined
first width, and that the radiussed corners define a
predetermined second width less than said first width.

This produces advantageous results in the particular
product, such as that illustrated in the aforesaid U.S.
Letters Patent. However, it will be appreciated that the
design and shaping of the female die will be dependant upon
the engineering of the particular product being made, and
this is illustrated here by way of example.

The foregoing is a description of a preferred
embodiment of the invention which is given here by way of
example only. The invention is not to be taken as limited
to any of the specific features as described, but
comprehends all such variations thereof as come within the
scope of the appended claims. '

-—
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means bei ng adapted to be extended from



» passageway neans in.said female die assenbly comunicating with the
interior of said female die >|CCVC for—recei ving said bl anked out portion
of said r jece, may be di sposed of through said
passagev\%iﬁ‘é&rég Th l@ er conprises such a c ’Fét"'?@ﬂz%d
i ncl udi ng slug ejection openl in said lower sem - cylindrical die

support nenber for receiving-a slug fromsaid fenmale die, and ejecting the
sane. The invention further conprises such ﬁscgnbination

CLAIMS _
1. A two stage die set for sequentially blanking an
opening in a work piece, and thereafter forming edge
formations on said work piece around said opening and being
5 characterised by;
a male die assembly (14), in turn comprising a male
blanking die member (30) defining a male blanking edge

(48);
a male forming die member (32) spaced from said male
10 blanking die member (30) defining a male forming corner
(50) ; :

recess means (34) between said blanking die (30) and
said forming die (32);
a female die assembly (16) in turn comprising a
15 generally hollow female die sleeve member (52), saiad female
die sleeve member (52) belng shaped and dimensioned to
correspond to said male blanking die member (30) and to
receive the same in telescopic relation and defining inner
and outer sides;
20 blanking edge means (60) on the inner side of said
female die sleeve (52);
forming corner means (62) on the outer side of said
female die sleeve (52);
a moveable female support plate means (64) located
25 around said outer side of said female die sleeve member
(52), and pressure means (76) operable on said moveable
female support plate means (64), whereby to urge the same
into a first position, and said moveable plate means (64)
being adapted to yield to said male forming die member (32)
30 of said male die assembly (14), when said male and female
dies (14,16) are closed together, whereby said male
blanking die (30) co-operates with said female die sleeve
(52) of said female die assembly (16) to blank out a
portion of a work piece (W) and form an opening therein,

\
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wher ei'n said femal e die sTeeve inciudes a femal e hollow die sleeve, of

regul ar section fromt a femal e di e base sl eeve, of

regul ar wowwrzsiom ATEIUERIRIENE 2« € GiC vase Semamssmas
regul ar section fromtop to Bottons and a fenmal e die base sleeve, defining
| edge nmeans engaging the lower end of said hollow fenmal e die sleeve, and
di e base nenber being attachable to said die support nenber, for supporting
said hollow die sleevé in position, and securig nmeans for securing said

hol | ow di e sl eeve to said
and whereby upon further relative movement between said

male and female die assemblies (14,16) towards one another,
said male forming die sleeve (32) will co-operate with said.
moveable support plate means (64) and said female die

5 sleeve (52), to cause deformation of an edge portion of
said work piece (W) around said opening;

ejector means (38) in said male blanking die member

(30), said ejector means (38) being resiliently movable,
whereby the same may be withdrawn into said blanking die

10 member (30), upon closure of said blanking die member (30)
on said work piece (W), and, after blanking of said portion
of said work piece (W) by said male and female die members,
said ejector means (38) being adapted to be extended from
said male blanking die (30), whereby to displace said

! 25 blanked out portion, and,
passageway means (88) in said female die assembly (16)
communicating with the interior of said female die sleeve
(52) for receiving said blanked out portion of said work
piece (W), whereby the same may be disposed of through said

20 = passageway means. *

' 2. A two stagé die set as claimed in Claim 1 and wherein
said female die assembly (16) includes a movable support
plate means (64) is in the form of a generally rectangular
plate, edge rib means (72,72) on said plate (64), extending

25 outwardly from opposite sides of said plate (64), and a
pair of retaining rails (80,80), defining retaining ribs
(82,82) interengaging with said edge ribs (72,72), said
retaining rails (80,80) defining spaces enclosed by said
retaining ribs (82,82), whereby said edge ribs (72,72) may

30 move relative thereto within said spaces.

3. A two stage die set as claimed in claim 2 and
including die support means (10,12) for supporting said
male and female die assemblies (14,16), recess means
(42}78) in said die support means (10,12), and spring means

e —
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-di e base nmenber TheiinveﬂLLQn\igiiﬂgg\SgiErises such a conbi nation wherein
said femal e die sl eeve d nes in p hape -havi ng at | east sone |inear
portions and havin radiﬁ ning said |linear pogjid,An
wher ei n SMQ%(W@Q? por t'i M determned first wi ?t(#’eé%ow
wherein said radi ussed corners‘deﬂl redeterm ned second wdth | ess
than said first wdth. The invention further conpri ses such a conbi nati on

- 18 =

(44-44) extending between said recess means (42-42) and
said male die assembly (14) and spring means (76-=76)
extending from said recess means (78,78) and said female
die assembly (16), and means (46,84) for securing

5 respective said male and female die assemblies (14,16) to
respective said support means (10,12).
4. A two stage die set as claimed in claim 1 for use in a
rotary aéparatus, and having upper and lower rotary

_ members, and having at least one generally semi-cylindrical

10 die support member in each of said upper and lower rotary
members, and wherein said male die assembly (14) is
supported on said semi-cylindrical die support member (10)
of said upper rotary apparatus and wherein said female die
assembly (16) is supported on said semi-cylindrical die

15 support member (12) of said lower rotary apparatus, and
including upper spring recess means (44,42) in said upper
semi-cylindrical die support member (10), and including
lower spring recess means (76,78) in said lower semi-
cylindrical die suppdrt member (12).

20 5. A two stage die set as claimed in claim 4 and
including slug ejection opening means (58) in said lower
semi-cylindrical die support member (12) for receiving a
slug (S) from said female die, and ejecting the same.

6. A two stage die set as claimed in claim 5 and wherein

25 said female die sleeve (52) includes a female hollow die
sleeve (52), of regular section from top to bottom, and a
female die base sleeve (54), defining ledge means (56)
engaging the lower end of said hollow die sleeve (52), and
opening means (58) in said die base member (54) registering

30 with said hollow female die sleeve (52), said die base
member (54) being attachable to said die support member
(12), for supporting said hollow die sleeve (52) in
position, and securing means (86) for securing said hollow
die sleeve (52) to said die base member (54).

Sheet Has Been Replaced
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« where said female die sleeve defines a predeternmined first height, and

wherein said nnvab|e‘SUppﬁff—TﬁiﬁifﬁﬁﬁH¥} inits said first. position,
def i newe@ 9403233 er mi n greater than said POTICAYO0IS4,
wher eby upon closing iﬂ@m I ILenaIe di e assenblies, said work

piece is initially cla

mal e form ng die nmenmber and said

novabl e support plate neans, just prlor to bl anki ng of said opening.

10

15

20

25

30
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7. A two stage die set as claimed in claim 1 wherein said
female die sleeve (52) defines in plan, a shape having at
least some linear portions (92-92) and having radiussed
corners (94-94) joining said linear portions (92-92), and
wherein said linear portions (92-92) define a predetermined
first width, and wherein said radiussed corners (94-94)
define a predetermined second width less than said first
width. -

8. A two stage die set as claimed in claim 1 wherein said
female die sleeve (52) defines a predetermined first
height, and wherein said movable support plate means (64),
in its said first position, defines a predetermined second
height, greater than said first height, whereby upon
closing of said male and female die assemblies (14,16),
said work piece (W) is initially clamped between said male
forming die member (32) and said movable support plate
means (64), just prior to blanking of said opening.

9. A two stage die set as claimed in claim 5, and wherein
said die base member (54) defines a generally frusto-
conical shape, and wherein said movable plate means (64)

' defines an interior generally frusto-conical recess, shaped

to substantially correspond to said frusto-conical shape of

said die base (54), whereby said mounting plate means (64)

may be moved over and around said die base means (54).

10. 1In combinatlon with a rotary apparatusq’hav1ng upper

and lower rotary memberg,'gnd hav1ng at least one generally
semi-cylindri.al die utgort member 1n each of said ugper\'f;r'¥
and lower rotary members; and wherein two-stage die sets ’
having a male die assembly (14) supported on said semi-
cylindrical die support member (10) of said upper rotary
apparatus and a female die assembly (16) supported on said
semi-cylindrical die support member (12) of said lower
rotary apparatus, each of said die sets being characterised

by;

T o=’
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« -5- 'The invention fyrther conprises such a conbination and wherein said die
base nmenber defines a generally frustoconical shape, and wherein said

‘novabl e pbﬂ%§@%2%3§ defines an interior generally frustocon|§ recess

{ shaped to

base, whereby said ”Hml mn‘@mmngaingyf lr)gstoconi cal sha
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a male die assembly (14), in turn comprising a male

blanking die member (30) defining a male blanking edge

(48);

a male forming die member (32) spaced from said male
blanking die member (30) defining a male forming corner
(50) ;

recess means (34) between said blanking die (30) and
said forming die (32); '

a female die assembly (16) in turn comprising a
generally hollow female die sleeve member (52), said female
die sléeve member (52) being shaped and dimensioned to
correspond to said male blanking die member (30) and to
receive the same in telescopic relation and defining inner
and outer sides;

blanking edge means (60) on the inner side of said
female die sleeve (52);

forming corner means (62) on the outer side of said
female die sleeve (52);

a moveable female support plate means (64) located
around said outer side of said female die sleeve member
(52), and pressure means (76) operable on said moveable
female support plate means (64), whereby to urge the same
into a first position, and said moveable plate means (64)
being adapted to yield to said male forming die member (32)
of said male die assembly (14), when said male and female
dies (14,16) are closed together, whereby said male
blanking die (30) co-operates with said female die sleeve
(52) of said "female die assembly (16) to blank out a '
portion of a work piece (W) and form an opening therein,
and whereby upon further relative movement between said

" male and female die assemblies (14,16) towards one another,

said male forming die sleeve (32) will co-operate with said
moveable support plate means (64) and said female die
sleeve (52), to cause deformation of an edge portion of

\
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“nmoved over and aroun;‘\\T\\aTE\BEEE“ﬁeaﬂs. The various features of the

i nvention are pbdbinted ‘, rticularity in the clains annexed to
and forWﬂﬂf"QZS%rt of £ Ni¢s M Hm For a better under REHEA3/09284 he

i nvention, its operating advanfagés and specific objects attained by its
use, reference should be had to the acconpanying draw ngs and descriptive

matter in which there are illustrated and descri bed preferred enbodi nent of
t he invention. =21 -

said work piece (W) around said opening;
ejector means (38) in said male blanking die member
(30), said ejector means (38) being resiliently movable,
whereby the same may be withdrawn into said blanking die
5 member (30), upon closure of said blanking die member (30)
on said work piece (W), and, after blanking of said portion
of said work piece (W) by said male and female die members,
said ejector means (38) being adapted to be extended from
‘said male blanking die (30), whereby to displace said
10 blanked out portion, and, :
passagewvay means (88) in said female die assembly (16)
communicating with the interior of said female die sleeve
(52) for receiving said blanked out portion of said work
piece (W), whereby the same may be disposed of through said
15 passageway means. _
11. The combination as claimed in Claim 10 and wherein
said female die assembly (16) includes a movable support
plate means (64) is in the form of a generally rectangular
plate, edge rib means (72,72) on said plate (64), extending
20 outwardly from opposite sides of said plate (64), and a
pair of retaining rails (80,80), defining retaining ribs
(82,82) interengaging with said edge ribs (72,72), said
retaining rails (80,80) defining spaces enclosed by said
retaining ribs (82,82), whereby said edge ribs (72,72) may
25 move relative thereto within said spaces.
12. The combination as claimed in claim 11 and including
die support means (10,12) for supporting said male and
_ female die assemblies (14,16), recess means (42,78) in said
E die support means (10,12), and spring means (44-44)'
: 30 extending between said recess means (42-42) and said male
die assembly (14) and spring means (76-76) extending from .
said recess means (78,78) and said female die assembly
(16), and means (46,84) for securing respective said male
and female die assemblies (14,16) to respective said
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“BRI EF DESCRI'PTI N OF. THE.DRAMLNGS—FrgUTé""ls a schemati c expl oded
perspective illustration of “Wgﬂ ““rgﬁnratus i ncorporating the two stage
die sets of _the. in entlo schemati c perspecti

illustrati O/ “& 0 ﬂ ower di e support rrenbers\"a.ﬁw:'f{ﬂmtsﬂe

upper and | ower nale and fenale die assenblies of the die set in accordance
W th the invention; Figure 2 is a section along the line 2-2 of the male

i | | - 22 -
|
~support means (10,12).

13. The combination as claimed in claim 10 for use in a
'fotary apparatus, and having upper and lower rotary
members, and having at least one generally semi-cylindrical
. B die support membér in each of said upper and lower rotary
members, and wherein said male die assembly (14) is
supported on said semi-cylindrical die support member (10)
of said upper rotary apparatus and wherein said female die
assembly (16) is supported on said semi-cylindrical die

10 = support member (12) of said lower rotary apparatus, and
including upper spring recess means (44,42) in said upper
semi-cylindrical die support member (10), and including
lower spring recess means (76,78) in said lower semi-
cylindrical die support member (12).

15 ~ 14. The combination as claimed in claim 13 and including
slug ejection opening means (58) in said lower semi-
cylindrical die support member (12) for receiving a slug
(S) from said female die, and ejecting the same.

_ 15. The combination as claimed in claim 14 and wherein

20 said female die sleeve (52) includes a female hollow die
sleeve (52), of regular section from top to bottom, and a
female die base sleeve (54), defining ledge means (56)
engaging the lower end of said hollow die sleeve (52), and
opening means (58) in said die base member (54) registering

- 25 with said hollow female die sleeve (52), said die base

' member (54) being attachable to said die support member
(12),, for supporting said hollow die sleeve (52) in
position, and securing means (86) for securing said hollow
die sleeve (52) to said die base member (54).

30 16. The combination as claimed in claim 10 wherein said
female die sleeve (52) defines in plan, a shape having at
least some linear portions (92-92) and having radiussed
corners (94-94) joining said linear portions (92-92), and
wherein said linear portions (92-92) define a predetermined

KK
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ferfal e die set;, showing it in an open position just prior to closing on

and

a k piece; Figure 3 is a section corresponding to Figure 2, showi ng the
die set WO M/01233t partially closed position, blanking out FCIYCAG3/0028% a
wor k| pi ece; Figure 4 is a section corresponding to Figures 2 and 3 show ng
the die set in a third position, formng the edges of the work piece around

t he
ass

pening fornmed in Figure 3; Figure S is a plan view of the female die
nbly, - 23 -~

first width, and wherein said radiussed corners (94-94)
define a predetermined second width less than said first

width.
17. The combination as claimed in claim 10 wherein said
5 female die sleeve (52) defines a predetermined first

height, and wherein said movable support plate means (64),
in its said first position, defines a predetermined second
height, greater than said first height, whereby upon
closing of said male and female die assemblies (14,16),

10 said work piece (W) is initially clamped between said male
forming die member (32) and said movable support plate
means (64), just prior to blanking of said opening.

18. The combination as claimed in claim 14, and wherein
said die base member (54) defines a generally frusto-

15 conical shape, and wherein said movable plate means (64)
defines an interior generally frusto-conical recess, shaped
to substantially correspond to said frusto-conical shape of
said die base (54), whereby said mounting plate means (64)
may be moved over and around said die base means (54).
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%i ng various portions in phantom and, Figure 6 is a plan view of the
';a_;f die assenbly. © -6- MODES COF CARRYI NG OQUT THE | NVENTI.ON Referring
firgst sfodahto123s Figure 1, it will be seen that this ill us PER{CAY34 ary
apdar atus as described in U S

1/6

—_—
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pafeh? %,040,397 oﬁ'E.R. Bodnar referred to above to which the t wo- st age
di e |set swih ohfpg233nvention are attached. As will be well undpeEpicomd/dorgdn

pi e

stugyi ng the patent, such rotary die supports will close and open on a work
e at arelatively high rate of speed.: For exanple, it is anticipated

that) the Iine speed of such a rotary formng |ine would be upwards of 9m
(30Q feet) per mnute or nore. Since Men-i ngs being fornmed in a work
pi ege, noving at this speed, will in ases be only fractions
"\
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5 nd

of ¥ a’ﬁji-"nch apart, 4 n sqne cases it will be appreciated that the rotary
*us will be rotating at a high rate of speed and the dies will be

'_f‘g §MsNg Wi th great rapi dity. Wile reference ham
r_,rgg(gg?egf% to operations on sheet netal, it will be r is;a@gg‘that
fes may be- required to process a variety of different types of

mat erfal, and therefore the reference to sheet nmetal is nmerely by way of
e, for
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t hessake of explapation, and without limtation. Such dies may be utilized
for rra%gm){égent applications on many different fornms opciRisdB)od284 '
Referring to Frgure 1, it will be seen that the rotary apparatus which is
illustrated generally as A conprises upper and |lower roll units B and C
supported on shafts D and E in respective end plates F and G Upper and

| ower die supports 10 and 12 are of generally sem -cylindrical shape in
section, and are _ 4/6 ‘
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%r_ted in the upper and lower roll units so that they may partially
rotate relative theréto as the upper and lower roll units rotate. Guide

pi ns AWOaMBIZIB at opposite ends of the die supports 10 BEE/QA93400384ui ded

in grooves Hand | in end plates F and G The work piece is illustrated as
W and noves in the direction of the arrow between the upper and | ower roll
units.. - - : -

FIG. 5
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-# sFfurning to Figure 1A it will be seen that the seni- cylindrical upper
and | ower die supports 10 and 12 are shown as supporting a die set :
conprisi W 9481233t i ve nmal e and femal e die assenblies 14 and®CIFCA93/00284 ¢
supports 10 and 12 are shown as bei ng gui ded by respective guide pins

6/6

FIG.6
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20 and 24. The function of such guide pins is described in the af o4 g”

U S Letters Patent, and further descriptionis omtted fromthis

appPTtathonmns1nce |t 4 s supeLLL%ous Essentlally the purpose of such qgui de
' sture that the dFe supports, ard di - -14 and..16,._are

nmov Y int -a‘hornzOnﬁaI -$paced™-apart parallemz HET ' §

cIosVng durlng ‘clostng.andj Jbt.- laf ter openit

d|e assenblles 1 ﬁand 16 reglster preC|se|g w‘t\pﬁ»

SRR

The invention relates to a die set for processing a
work piece, in two stages in a single die, and in ~
particular to a die set for use in a rotary die apparatus
for first of all blanking out an opening, and then forming
edge formations in the work piece around the opening.
BACKGROUND ART

' In various work piece processing operations, and in
particular in the processing of sheet metal, it is
frequently desirable to form openings in a work piece, and
then to form a variety of formations around the edge of the
opening. -

In the past, traditional engineering has generally
dictated that these two steps be carried out in two
separate dies sets. In certain cases progressive dies have
been used, in which a series of dies treat the same work
piece, and the work piece moves in an intermittent start
stop fashion through the progressive dies. In other
proposals, a work piece of a predetermined size is inserted
into a die. In a first operation the edge of the work
piece is trimmed, and then the die descends further and
forms the rest of the work piece.

This process is relatively slow however and is
unsuitable for many applications.

Still other proposals have been made in which a work
piece is punched out of the sheet, and the punched out
piece is then worked in the same die. Again this is a

‘relatively slow process. ) :

It is desirable as far as possible to speed up the
processing of a metal work piece, thereby reducing its
cost. ' '

This is particularly true in the case of a rotary
apparatus for processing a work piece on a continuously

1REPLACEME&“~1T SHEET]
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However, all of this is explained in the aforesaid U S. Letters Patent, and.
- no further description is given herein. The registering of upper and | ower
die assenblies is well-know to be essential to the kﬁﬁﬁgﬂx @At i on
~of dies. Referring nowto Figure 2, it will be seen |ﬁ3' i ed al ong
the line 2-2 of the die set 14-16 just prior to clop

Ng.
25 JAN 1997
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moving line. Such rotary apparatus is disclosed in U.S.
Letters Patent 5,040,397, inventor Ernest R. Bodnar.

In such an apparatus a plurality of die sets are
mounted on respective upper and lower die supports on
respective upper and lower rollers. The sheet metal work
piece passes between the two rollers and is processed by
the die sets.

The operation of the dies on the work piece or sheet
metal must therefore be carried out at high speeds so that
the 1ine_can be run at an economical speed.

A typical product manufactured on such a line is shown
in U.S. Letters Patent 4,793,113, inventor Ernest R.

 Bodnar. It will be observed that the products illustrated

" in the second patent comprise a series of openings formed
through a work piece, and flanges formed around the
openings. Longitudinal bend formations are formed in the
product, but these of course would be formed by
conventional roll forming dies.

. If old technology single stage dies were used on the
rotary apparatus; to make this product, then it was
necessary to.ptovide two rotary stations, the first to form
the qpenings an& the second to form the edge flanges. 1In
practice, since the openings in the product of 4,793,113
were relatively close together it was necessary to have
four such rotary stations.

This involved extra expense and also involved the
necessity to carefully register the locations of the dies
relative to one another by spacing the rotary units
precisely, so as to ensure that the second die, forming the
edge registered precisely with the opening formed by the
first die. .

While this was entirely feasible and was in fact done

with some degree of commercial success, it was an expensive
solution to the problem.
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The die assenblies 14 and 16 are shown associated with die support

partially illustrated as 10 and 12. However, as explained above, this is
purely by way of illustration and w thout I|n1tat|on _ Gl '
assenblies 14 and 16 could be used and supported other | gﬁ&ﬁy HEL e
sem - cylindrical die supports 10 and 12. Referring fijrgt of all to tHe
mal e die assenbly 14 it will be seen to conprise a cer{tral;zﬁajmﬂ???nki ng.
di e nenber 30, and a nmale form ng di e nenber- 32. '

With a view to overcoming the various disadvantages
noted above, the invention comprises a two stage die set
for sequentially blanking an opening in a work piece, and
thereafter forming edge formations on said work piece
around said opening and comprising a male die assembly, in
turn comprising a male blanking die member defining a male
blanking edge, a male forming die member spaced from said
male blanking die member defining a male forming corner,
recess means batween said blanking die and said forming
die, a female die assembly in turn comprising a generally
hollow female die sleeve member, said female die sleeve
member being shaped and dimensioned to correspond to said

- male blanking die member and to receive the same in
telescopic relation and defining inner and outer sides,
blanking edge means on the inner side of said female die
sleeve, forming corner means on the outer side of said
female die sleeve, a moveable female support plate means
located around said outer side of said female die sleeve
member, and pressure means operable on said moveable female
support plate meahs, whereby to urge the same into a first
position, and said moveable plate means being adapted to
yield to said male forming die member of said male die
assembly, when said male and female dies are closed
together, whereby said male blanking die co-operates with
said female die sleeve of said female die assembly to blank
out a portion of a work piece and form an opening therein,
and whereby upon further relative movement between said
male and female die assemblies towards one another, said
male forming die sleeve will co-operate with said moveable
support plate means and said female die sléeve, to cause
deformation of an edge portion of said work piece around
said opening, ejector means in said male blanking die
member, said ejector means being resiliently movable,
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The shapes of the dies 30 and 32 are shown in Figure 6, and w ||

the shape of the opening to be bl anked, and on the shape of the edge

formations to be formed. A space 34 is defined between th

depend on

die nmenber 30 and the male form ng die nmenber 32. One or Rg?L§GEM§ﬁ@l§£EU—

openings 36 are provided in the blanking die 30 (see Figufde{6). One or

ej ect or

pins 38 are located in
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'whereby the same may be withdrawn into said hlanking'die

member, upon closure of said blanking die member on said
work piece, and, after blanking of said portion of said
work piece by said male and female die members, said
ejector means being adapted to be extended from said male
blanking die, whereby to displace said blanked out portion,
and, passageway means in said female die assembly

_communicating with the interior of said female die sleeve

for receiving said blanked out poftion of said work piece,
whereby the same may be disposed of through said passageway
means. '

The invention further comprises such a two stage die
set and wherein said female die assembly includes a movable
support plate means is in the form of a generally
rectangular plate, edge rib means on said plate, extending
outwardly from opposite sides of said plate, and a pair of
retaining rails, defining retaining ribs interengaging with
said edge ribs, said retaining rails defining spaces
enclosed by said retaining ribs, whereby said edge ribs may
move relative thereto within said spaces.

" The invention further comprises such a two stage die
set -and including die'suppert means for supporting said -
male and female die assemblies, recess means in said die
support means, and spring means extending between said
recess means and said male die asserbly and spring means
extending from said recess means and said female die
assembly, and means for securing respective said male and
female die assemblies to respective said support means.

The invention further comprises in combination with a
rotary apparatus having upper and lower rotary members, and
having at least one generally semi-cylindrical die support
member in each of said upper and lower rotary members, and
wherein said male die assembly is supported on said semi-
cylindrical die support member of said upper rotary member
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-8- such openings 36. The ejector pins 38 have collars 40, and are adapted

‘to slide in recesses 42. 1In this enbodi nent recesses he
di e support 10, although clearly they could be forned ﬁﬁ?ﬁﬁgigdgﬁﬁgg1ggg
or support (not shown) in another application. Wthinjthe recesses 42 there
are | ocated springs 44, ' : R 25 JAN 1997
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and wherein said female die assembly is supported on said
semi-cylindrical die support member of said lower rotary
member, and including upper spring recess means in said
upper semi-cylindrical die support member, and including
lower spring recess means in said lower semi-cylindrical
die support member. ' :

The invention further comprises such a two stage die
set and including slug ejection opening means in said lower
semi-cylindrical die support member for receiving a slug
from said female die, and ejecting the same.

The invention further comprises such a two stage die
set and wherein said female die sleeve includes a female
hollow die sleeve, of regular section from top to bottom,

‘- and a female die base sleeve, defining ledge means engaging
the lower end of said hollow die sleeve, and opening means
 in said die base member registering with said hollow female
die sleeve, said die base member being attachable to said
die support member, for supporting said hollow die sleeve
in position, and securing means for securing said hollaw

die sleeve to said die base member.

The invention further comprises such a two stage die
set wherein said female die sleeve defines in plan, a shape
having at least some linear portions and having radiussed
corners joining said linear portions, and wherein said
linear portions define a predetermined first width, and
wherein said radiussed corners define a predetermined
second width less than said first width.

The invention further comprises such a two stage die
set wherein said female die sleeve defines a predetermined
first height, and wherein said movable support plate means,
in its said first position, defines a predetermined second
height, greater than said first height, whereby upon
closing of said male and female die assemblies, said work
piece is initially clamped between said male forming die
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adapted to urge the ejector pins 38 outwardly for reasons to be descri bed
below. The male formng die 32 is secured, in this case to the die support

10, by bolts 46. The male blanking die 30 is secured to the die support 10

by bolts 46 (Figure 6). The bl anking die 30 defines h #6148.
The formng die 32 defines radi ussed formng cornersR Eﬁhﬂﬁ%ﬁﬁgs%ﬁ 3 now
to the lower or female die assenbly 16, this will bg q4een_to co 'T a
female die sleeve 52, : | 25 JANTD

-G =

nember and said movable support plate means, just prior to
blanking of said opening.

The invention further comprises such a two stage die
set, and wherein said die base member defines a generally
frustoconical shape, and wherein said movable plate means
defines an interior generally frustoconical recess, shaped
to substantially correspond to said frustoconical shape of
said die base, whereby said mounting plate means may be
moved over and around said die base means.

The.various features of novelty which characterize the
invention are pointed out with more particularity in the
claims annexed to and forming a part of this disclosure.

. For a better understanding of the invention, its operating
' advantages and specific objects attained by its use,
reference should be had to the accompanying drawings and
descriptive matter in which there are illustrated and
described preferred embodiments of the invention.
S o ' s .

Figure 1 is a schematic exploded perspective
illustration of a rotary apparatus incorporating the two
stage die sets of the invention;

' .Figure 1a is a schematic perspective illustration of a
pair of upper and lower die support members, showing the

- upper and lower male and female die assemblies of the die
set in accordance with the invention;

Figure 2 is a section along the line 2-2 of the male
and female die set, showing it in an open position just
prior to closing on a work pieoe;

Figure 3 is a section corresponding to Figure 2,
showing the die set in a first partially closed position,
blanking out a slug from a work piece; -

Figure 4 is a section corresponding to Figures 2 and 3
showing the die set in a third position, forming the edges
of the work piece around the opening formed in Figure 3;
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defining a hollow interior 53 supported on a base nenber 54. Base nenber 54
I's secured by bolts 55 to support 12, and defines | edg - 3

the | ower end of the sleeve 52. The base nenber 54 deﬁﬁﬂ%ﬂﬁcﬁyﬁgﬁiﬁﬁﬁ 58
which is of greater size than the hollow interior 53 def|ned by the sllgve

menber 52 for reasons to be described. The sl eeve menbgr| 52 gigAN18S7 a

bl anki ng edge 60, around its inner ‘side, and defines a}fprmng corner B2
.around it outer side. :

Py
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Figure 5 is a plan view of the female die assembly,
showing various portions in phantom, and,

Figure 6 is a plan view of the male die assembly.
MODES OF CARRYING OUT THE INVENTION -

Referring first of all to Figure 1, it will be seen
that this illustrates a rotary apparatus as described in
U.S. patent 5,040,397 of E.R. Bodnar referred to above to
which the two-stage die sets of the invention are attached.

As will be well understood from studying the patent,
such rotary die supports will close and opén on a work
piece at a relatively high rate of speed. For example, it
is anticipated that the line speed of such a rotary forming
line would be upwards of 300 feet per minute or more.

Since the copenings being formed in a work piece,
moving at this speed, will in most cases be only fractions
of an inch apart, in some cases it will be appreciated that
the rotary apparatus will be rotating at a high rate of
speed and the dies will be closing and opening with great
rapidity.

- This however is merely mentioned by way of preliminary
remarks. It will be appreciated that the invention |
described herein will be applicable to a great many -
situations both in rotary apparatus and also in other forms
of reciprocating punch presses of conventional design.
However, in such punch presses, the use of the invention
will enable significant advantages both in the reduction of
the number of operations required on a work piece and also
in speeding up the produétion to a very significant degree.
Thus, while the invention is described in general terms in
relation to its use in a rotary apparatus as referred to
above, the invention is not in any way to be considered as
confined solely to use in a rotary apparatus, but will be
of application in a wide variety of processing appligations
for processing a work piece where two cperations are to be
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The bl anki ng edge 60 co-operates with the bl anking edge 48 of t) male
bl anking die 30 of the nale die assenbly 14, to bl ank out

a work piece and form an opening, the work piece being indi REFlcAC FEHhSHEET
as W when the dies nove towards one another (Figure 3). |I{ Wt —be
appreci ated that in the enbodi ment shown in Figure 1, the 1

W
assenbl i es nove towards one another essentially SI mul t aneoys y%?é%” 197
opposite sides of the work piece.
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performed seguentially at high speed, in a single die set
whether on a conventional press, or on a rotary apparatus.

In addition, it will be appreciated that there are
presses known as "flying dies" in which dies which are
initially stationary are accelerated up to the speed of a
moving work piece and are then closed and opened again, and
are returned back to their at rest position, with this
function being repeated over and over again as the work
piece moves élong. Dies sets of the type of the present
invention could also be applicable to such flying dies.

COnéqquently, it will be appreciated that the
invention is related generally to dies performing a two

~ stage operation at relatively high speed a single'die set,
o whether such dies are in a conventional press, or a flying
die, or in a rotary apparatus.

Furthermore, while reference has been made herein
repeatedly to operations on sheet metal, it will be
appreciated that such dies may be-required to process a
variety of different types of material, and therefore the
reference to sheet metal is merely by way of example, for
the sake of explanation, and without limitation. Such dies
may be utilized for many different applications on many
different forms of material. o '

" Referring to Figure 1, it will be seen that the rotary
apparatus which is illustrated generally as A comprises
upper and lower roll units B and C, supported on shafts D
and E in respective end plates F and G.

Upper and lower die supports 10 and 12 are of
generally semi-cylindrical shape in section, and are

i supported in the upper and lower roll units so that they
may partially rotate relative thereto as the upper and
lower roll units rotate.

Guide pins 20 and 24, at opposite ends of the die
supports 10 and 12 are guided in grooves H and I in end

.l
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In 6rder to formthe edges of the work piece around tne opening bl anked out
by the bl anking edges 48 and 60, a novable femal e support pl aiREBAACBMENT SHRERT
| ocat ed around the outside of the female die sleeve 52. NbvablgEg%%%§§TJn?SﬁE“i
pl ate 64 conprises an upper generally planar surface 66, and lo%fg 1997
frustoconi cal shaped surface 70 adapted to JAN

plates F and G. _

The work piece is illustrated as W, and moves in the
direction of the arrow between the upper and lower roll
units. : .

Turning to Figure 1A, it will be seen that the semi-.
cylindrical upper and lower die supports 10 and 12 are
shown as supporting a die set comprising respective male
and female die assemblies 14 and 16. The die supports 10
and 12 are shown as being guided by respective guide pins
20 and 24. The function of such guide pins is described in
the aforesaid U.S. Letters Patent, and further description
is omitted from this application, since it is superfluous.
Essentially the purpose of such guide pins is to ensure

.: that the die supports, and die assemblies 14 and 16, are

' moved into a horizontal spaced apart parallel position just
prior to closing, duriﬁg closing and just after opening, so
as to ensure that the die assemblies 14 and 16 register
precisely with one another.

However, all of this is explained in the aforesaid
U.S. Letters Patent, and no further description is given
herein. :

The registering of upper and lower die assemblies is -
well-known to be essential to the satisfactory operation of
dies both in conventional presses, and in flying dies, and
means for registration in those situations are well-known
in the art. '

Referring now to Figure 2, it will be seen this is
sectioned along the line 2-2 of the die set 14-16 Jjust
prior to closing. | _ .

The die assemblies 14 and 16 are shown associated with
die supports partially illustrated as 10 and l2. However,
as explained above, this is purely by way of illustration
and without limitation, since such die assemblies 14 and 16
could be used and supported otherwise than with the semi-

-
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-9- accommodate the shape of the base 54. The outer periphery of t he
support plate 64 is generally of vertical shape, and defimes

72-72. Wthin the noveabl e support plate 64 there are defRﬁ@ﬁAﬁ%ﬁﬁﬂﬂ&ﬁHﬁET
of, in this case siXx, spring recesses 74-74. Springs 76-[7§ are recerved
within recesses 74-74. Springs 76-76 are further receiveq iin 7 8CHA$HH7
78-78, located, in this case, in the sem- cylindrical dije support 12.

- 10 -

cylindrical die supports 10 and 12.

Referring first of all to the male die assembly 14 it
will be seen to comprise a central male blanking die member
30, and a male forming die member 32.

The shapes of the dies 30 and 32 are shown in Figure
6, and will depend on the shape of the opening to be
blanked, and on the shape of the edge formations to be .
formed. _

A space 34 is defined between the male blanking die
member 30 and the male forming die member 32. One or more
central openings 36 are provided in the blanking die 30
(see Figure 6). One or more ejector pins 38 are located in
such openings 36. The ejector pins 38 have collars 40,.and
are adapted to slide in recesses 42. 1In this embodiment
recesses 42 are formed in the die support 10, although
clearly they could be formed in some other block or support
(not shown) in another application.

Within the recesses 42 there are located springs 44,
adapted to urge the ejector pins 38 outwardly for reasons
to be described below.

The male forming die 32 is secured, in this case to
the die support 10, by bolts 46. The male blanking die 30
is secured to the die support 10 by bolts 46 (Figure 6).

The blanking die 30 defines blanking edges 48-48. The
forming die 32 defines radiussed forming corners 50-50.

Referring now to the lower or female die assembly 16,
this will be seen to comprise a female die sleeve 52,
defining a hollow interior 53 supported on a base member

- 54. Base member 54 is secured by bolts 55 to support 12,
and defines ledges 56 for engaging the lower end of the
sleeve 52. The base member 54 defines an opening 58 which
is of greater size than the hollow interior $3 defined by
the sleeve member 52 for reasons to be described.

The sleeve member 52 defines a blanking edge 60,
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Ii wi |l be appreciated that the springs coul d be accopmmmar gt - es

i n other forns of support neans (not shown) ot her t hapRER @EME&gbﬁﬁﬁgf ca
supports 12, as descri bed above, where such die sets ar¢ used in othef
forms of presses such as flying dies or conventional

urge the plate 64 upwardly towards the male form ng die|50 of the mal
assenbly 14. In its extended position (Figure 2) the |

br €s 93 JAROWIRgst 7b
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around its inner side, and defines a forming corner 62,
around it outer side.

The blanking edge 60 co-operates with the blanking
edge 48 of the male blanking die 30 of the male die
assembly 14, to blank out a slug portion of a work piece
and form an opening, the work piece being indicated
generally as W, when the dies move towards one another
(Figure 3). It will be appreciated that in the embodiment

. -shown in Figure 1, the two die assemblies move towards one

another essentially simultaneously from opposite sides of
the work piece. However this will not always be the case,
in many cases the female die assembly 16 will be in a fixed
location and the male die assembly 14 will be in some form

.- .of movable press, so that the male die assembly will move

relative to the female die assembly, while the female die
assembly remains stationary.

However, this does not affect the operation of the
invention, and is merely mentioned here for the sake of

~clarification.

'In order to form the edges of the work piece around
the opening blanked out by the blanking edges 48 and 60, a
movable female support plate 64 is located around the
ocutside of the female die sleeve 52. Movable support plate
64 comprises an upper generally planar surface 66, and a
lower frustoconical shaped surface 70 adapted to
accommodate the shape of the base 54. The outer periphery
of the support plate 64 is generally of vertical shape, and
defines edge ribs 72-72. Within the moveable support plate
64 there are defined a plurality of, in this case six,
spring recesses 74-74. Springs 76-76 are received within
recesses 74-74. Springs 76-76 are further received in
recesses 78-78, located, in this case, in the senmi-
cylindrical die support 12.

It will be appreciated that the springs could be
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ext ended sonmewhat hi gher than the top of sleeve 52. Upward novenent is
restricted by neans of the side rails 80-80. Side rails 80-80 have

retention ribs 82-82 engaging the edge ribs 72-72. Rails 80- oL
-k X PIACFMENT SHEET

o

spaces below the ribs 82-82 wi'thin which the ribs 72-72 can

and upwardly in a manner described below. Rails 80 are secured'v exangh;l
by nmeans of bolts 84, to the sem -cylindrical die support 12
die sleeve 52 is secured in the base 54 by -

- 12 -

accommodated in recesses in other fdrms of support means
{not shown) other than the semi-cylindrical supports 12, as
described above, where such die sets are used in other
forms of presses such as flying dies or conventional
presses.

Springs 76 urge the plate 64 upwardly towards the male
forming die 50 of the male die assembly 14.

In its extended position (Figure 2) the plate 64 is
extended somewhat higher than the top of sleeve 52.

Upward movement is restricted by means of the side
rails 80-80. Side rails 80-80 have retention ribs 82-82
engaging the edge ribs 72-72. Rails 80-80 define spaces

.. below the ribs 82-82 within which the ribs 72-72 can wove
downwardly and upwardly in a manner described below.

Rails 80 are secured for example by means of bolts 84,
to the semi-cylindrical die support 12.

The female die sleeve 52 is secured in the base 54 hy
means of a one or more set screws 86, so that the female
die sleeve 52 is held securely in position.

A passageway 88 in support 12 communicates with the
die base, to discharge the slug S to the exterior.

- In operation, starting with Figure 2, a work piece W
is assumed to be passing through the male and female die
assemblies 14 and 16, and the male and female die
assemblies 14 and 16 are assumed to be moving, at the same
speed as the work piece W. It will of course be '
appreciated however that this is true only in the case of
for example rotary apparatus such as that described, and
. flying die apparatus.

At this stage the movable forming support plate 64 is
located above the plane of edges 60 and 62 of the female
die sleeve 52.

In the case of a conventional press, the work piece W
would not be moving but would simply be placed in position
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means of a one or nore set screws 86, so that the fenale die sleeve 52 is
hel d securely in position. A passageway 88 in support 12 communi cates with
the die base, to discharge the slug Sto the exterior. In" 31—
starting with Figure 2, a work piece Wis assuned to be papSiidy @ﬂ“ﬂENErSHmﬁT
mal e and fenmal e die assenblies 14 and 16, and the nmale and] femal e die

assenmblies 14 and 16 are assuned to be noving, at the samg spe2d JANIRGTY
wor k piece W :

(7))
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and would be stationary

The male and female die sets 14 and 16 then move to
close relative to ocne another. As explained they move
together in the rotary apparatus. However, one of the die
sets may move relative to the other while the other remains
stationary, in other presses. :

The next stage is as shown in Figure 3, with the die
sets partially closed. During this time the male forming
die 32 of the male die assembly 14 will engage the work
piece, on one side, and the moveable support plate 64 of
the female die assembly 16 will engage it on the underside,
thus securely gripping the work piece. This occurs before
engagement of the male and female dies 30 and 52.

. .Subsequently it will be seen that the moveable support 64
moves downwardly and the edges 48 and 60 engage the work
piece W in such a manner as to blank out a slug S of )

- material. During this brief moment, the ejector pin 38
will be seen to have been retracted somewhat into the
recess 42, against the pressure of spring 43.

"Once the blanking out operation has taken place, which
will take place in a fraction of a second, in most cases,
then the ejector pin 38 will be urged downwardly by the
spring 43 and will eject the slug, as shown in Figure 4.

Continued relative movement of the die assemblies will
then cause the movable forming plate 64 to be retracted
further against the pressure of the springs 76. The
radiussed corners 50 and forming edges 62 of the respective
male forming die 32 and female die sleeve 52 will then
cause the edges of the work piece around the opening formed
in the work piece, to be turned upwardly as at U in Figure
4.

The female die sleeve will be seen to be received in
the spacing 34 between the male blanking die 30 and the
male forming die 32.

e
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- At this stage the novable form ng support plate 64 is |ocated

-above the plane of edges 60 and 62 of the female die sleeve 52. In the case

of a conventional press, the work piece Wwoul d not be novi ng but would

sinply be placed in position

REPLACEM
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The slug S will be seen falling through the hollow
interior 53 in the female die sleeve 52, and the ejegtor
pin will be seen to be extended from the male die-14.

Continued rotation of the upper and lower rotary units
will cause relative movement of the male and female die
sets 14 and 16 causing them to open up. This will release
the movable support plate 64 from the pregsure of the male
forming die 50, and springs 76 will urge the support plate
64 upwardly once more into the position shown in Figure 2.
This will then cause the work piece W and edges E to be
displaced upwardly from the female sleeve die member 52,
thereby permitting the work piece W to move continuously,

~without interrupting the smooth flow of movement of the

production line.

It will be appreciated that when engineering the
design of a particular die set and, the space 34 between
the male blanking die 30, and the male forming die 32,
allowance must be made for the thickness of the work piece
W, which will be turned upwardly between the forming
corners 50-62 of the male forming die 52 and the female die
sleeve 32 respectively. This will be understood readily by
an examination of Figure 4. Thus the opening or spacing 34

will be slightly greater than the width of the female die
sleeve 32 of the female die set 16.

As will be understood, the forming corners 50 and 62
will have a profile suitable to form the shape desired for
the edge E, and a radius appropriate to the type of
material being formed.

Referring to Figures 5 and 6, the female and male dies
are shown in plan.

In the particular die illustrated in this description,
the shape of the die is best shown in Figures 5 and 6.

Figure 5 illustrating the female die assembly shows
the female die sleeve 52 as having linear portions 92-92-92

—
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The‘next stage is as shown in Figure 3, with the die sets partially closed.
During this time the nale formng die 32 of the nale die assenbly 14 w |

engage the work piece, on one side, and the noveabl e suppo ol ] s
the femal e die assenbly 16 will engage it on the undersi oleEE § @WM‘ »
gripping the work piece. This occurs before engagenent of{the nmale and
femal e dies 30 and 52. Subsequently it will be seen that the| n2%edANdIs7
support 64 noves downwardly and the edges 48 and 60 engage| the work

joined by curved or radiussed corners 94-94-94-94. It will
be noted that the linear portions 92 define a predetermined
first width, and that the radiussed corners define a
predetermined second width less than said first width.

This produces advantageous results in the particular
product, such as that illustrated in the aforesaid U.S.
Letters Patent. However, it will be appreciated that the
design and shaping of the female die will be dependant upon
the engineering of the particular product beihg made, and
this is illustrated here by way of example.

" The foregoing is a description of a preferred
embodiment of the invention which is given here by way of
example only. The invention is not to be taken as limited

. to any of the specific features as described, but
comprehends all such variations thereof as come within the
scope of the appended claims.

e

eet Has Been Reilaced

T



piece Win such a manner as to blank out a slug S of material. During this
-brief nonment, the ejector pin 38 will be seen to have been retracted

somewhat inLQ\ththggiﬁaiELaﬁga|nst the pressure of spring 43. Once the
bl anki ng out operatio n place, which will take p &

‘v-f\nflr\n
of a second, m then the ejector pin 38 will WENT QHEET
domwardly Iﬁmﬁ nd wll eject the slug, as sho N Figure 4
Cont i nued - reI at i‘ve Love f the die assenmblies wll 25 JAN 1997
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CLAIMS

1. A two stage die set for sequentially blanking an
opéning in a work piece, and thereafter forming edge
formations on said work piece around said opening and being
characterised by;

a male die assembly (14), in turn comprising a male
blanking die member (30) defining a male blanking edge
(48);

a male forming die member (32) spaced from said male
blanking die member (30) defining a male forming corner
(50) ; “

recess means (34) between said blanking die (30) and
said forming die (32),

a female die assembly (16) in turn comprising a
generally hollow female die sleeve member (52), said female
die sleeve member (52) being shaped and dimensioned to
correspond to said male blanking die member (30) and to
receive the same in telescopic relation and defining inner
and outer sides;

blanking edge means (60) on the inner side of said
female die sleeve (52); ’

_ forming corner means (62) on the outer side of said
female die sleeve (52); :

a moveable female support plate means (64) located
around said outer side of said female die sleeve member
(52), and pressure means (76) operable on said moveable
female support plate means (64), whereby to urge the same
into a first position, and said moveable plate means (64)
being adapted to yield to said male forming die member (32)
of said male die assembly (14), when said male and female
‘dies (14,16) are closed together, whereby said male
blanking die (30) co-operates with said female die sleeve
(52) of said female die assembly (16) to blank out a
portion of a work piece (W) and form an opening therein,
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then cause the novable formng plate 64 to be retracted further against the

pressure of the springs 76. The radiussed corners 50 awgéﬁggqqﬁ%;edgﬁs—é :
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and whereby upon further relative movement between said
male and female die assemblies (14,16) towards one another,
said male forming die sleeve (32) will co-operate with said
moveable support plate means (64) and said female die
sleeve (52), to cause deformation of an edge portion of
said work piece (W) around said opening;

ejector means (38) in said male blanking die member
(30), said ejector means (38) being resiliently movable,
whereby the same may be withdrawn into said blanking die
member (30), upon closure of said blanking die member (30)
on said work piece (W), and, after blanking of said portion
of said work piece (W) by said male and female die members,
said ejector means (38) being adapted to be extended from

- said male blanking die (30), whereby to displace said

blanked out portion, and,

passageway means (88) in said female die assembly (16)
communicating with the interior of said female die sleeve
(52) for receiving said blanked out portion of said work
piece (W) , wvhereby the same may be disposed of through said
passageway means.
2. A two stage die set as claimed in Claim 1 and wherein
said female die assembly (16) includes a movable support
plate means (64) is in the form of a generally rectangular
plate, edge rib means (72,72) on said plate (64), extending
outwardly from opposite sides of said plate (64), and a
pair of retaining rails (80,80), defining retaining ribs
(82,82) interengaging with said edge ribs (72,72), said
retaining rails (80,80) defining spaces enclosed by said

-retaining ribs (82,82), whereby said edge ribs (72,72) may

move relative thereto within said spaces.

3. A two stage die set as claimed in claim 2 and

including die support means (10,12) for supporting said
male and female die assemblies (14,16), recess means
(42,78) in said die support means (10,12), and spring means
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ﬁale forning die 32 The slug S will be seen falling ﬂﬂﬁﬁﬂéﬂ%ﬂﬁﬁfdﬁﬁﬁﬁi

interior 53 in the fenmale die sleeve 52, and the ejector
to be extended fromthe-nmale die 14. Continued rotation
| ower rotaﬁy—uﬁr%s——mr++—eause rel ative novenent of the
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(44-44) extending between said recess means (42-42) and
said male die assembly (14) and spring means (76-76)
extending from said recess means (78,78) and said female
die assembly (16), and means (46,84) for securing
respective said male and female die assemblies (14,16) to
respective said support means (10,12).

4. A two stage die set as claimed in claim 1 for use in a
rotary apparatus, and having upper and lower rotary
members, and having at least one generally semi-cylindrical
die support member in each of said upper and lower rotary
members, and wherein said male die assembly (14) is .
supported on said semi-cylindrical die support member (10)
of said upper rotary apparatus and wherein said female die
assembly (16) is supported on said semi-cylindrical die
support member (12) of said lower rotary apparatus, and
including upper spring recess means (44,42) in said upper
semi-cylindrical die support member (10), and including
lower spring recess means (76,78) in said lower semi-
cylindrical die support member (12).

5. A two stage die set as claimed in claim 4 and
including slug ejection opening means (58) in said lower
seqi-cflindrical die support member (12) for receiving a
slug (S) from said female Gie, and ejecting the same.

6. A two stage die set as claimed in claim 5 and-vherein
said female die sleeve (52) includes a female hollow die
sleeve (52), of regular section from top to bottom, and a
female die base sleeve (54), defining ledge means (56)
engaging the lower end of said hollow die sleeve (52), and
opening means (58) in said die base member (54) registering
with said hollow female die sleeve (52), said die base
member (54) being attachable to said die support member
(12), for supporting said hollow die sleeve (52) in
~position, and'securing means (86) for securing said hollow
die sleeve (52) to said die base member (54).

—_—
-—_
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seté 14 and 16 causing themto open up. This will release the novable
support plate 64 fromthe pressure of the nmale formng die ;gmwrm¥%ET
76 will urge the support plate 64 upwardly once nore into t Rﬁﬂgﬁ e V= e

shown in Figure 2. This will then cause the work piece Wan bdges E tQ
di spl aced upwardly fromthe femnle sleeve die member 52, therpb? péAN; %?lng
the work piece Wto nove contlnuously W thout interruptingjthe snooth fl

o moversrt o tHIllIﬂlﬂl\HIIﬂllliIlHIIi
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7. A two stage die set as claimed in claim 1 wherein said
female die sleeve (52) defines in plan, a shape ﬁaving at
least some linear portions (92-92) and having radiussed
corners (94-94) joining said linear portions (92-92), and
wherein said linear portions (92-92) define a predetermined
first width, and wherein said radiussed corners (94-94)
define a predetermined second width less than said first
width.
8. A two stage die set as claimed in claim 1 wherein said
female die sleeve (52) defines a predetermined first
height, and wherein said movable support plate means (64),
in its said first position, defines a predetermined second
height, greater than said first height, whereby upon

. closing of said male and female die assemblies (14,16),
said work piece (W) is initially clamped between said male
forning die member (32) and said movable support plate
means (64), just prior to blanking of said opening.
9. A two stage die set as claimed in claim 5, and wherein
said die base member (54) defines a generally frusto-
conical shape, and wherein said movable plate means (64)
defines an interior generally frusto-conical recess, shaped
to substantially correspond to said frusto-conical shape of .
said'die base (54), whereby said mounting plate means (64)
may be moved over and around said die base means (54).
10. In combination with a rntary apparatus, having upper
and lower rotary members, ‘and having at least one generally
semi-cylindrical die support member in each of said upper-.
and lower rotary members; and wherein two-stage die sets
having a male die assembly (14) supported on said semi-
cylindrical die support member (10) of said upper rotary
apparatus and a female die assembly (16) supported on said
semi-cylindrical die support member (12) of said lower

rotary apparatus, each of said die sets being characterised
by;

eet Has Been RTlaced

\\||||\\ I



It wll be appreciated that when engi neering the design of a particular die
-set and, the space 34 between the male bl anking die 30, and the nmale

formng die 32, allowance nust be nmade for the thickness of
W which wll TT_TTWTERTTEW%WTWV—betmeen t he formng corneréé ﬁgﬁ@E@AEQ

mal e form ng d| H!IIF Ie di e sl eeve 32 respectivg

EET
Thi s Wi TT bg
tion of .Figure 4. Thus the{o erﬁﬁg]/m 1997
ysgreater than the width of the flefqale die

under st ood read
spacing 34 w ||

a male die assembly (14), in turn comprising a male
blanking die member (30) defining a male blanking edge
(48); -

a male forming die member (32) spaced from said male
blanking die member (30) defining a male forming corner
(50) ;

recess means (34) between said blanking die (30) and
said forming die (32);

a female die assembly (16) in turn comprising a
generally hollow female die sleeve member (52), said female
die sleeve member (52) being shaped and dimensioned to
correspond to said male blanking die member (30) and to
receive the same in telescopic relation and defining inner
and outer sides;

blanking edge means (60) on the inner side of said
female die sleeve (52);

forming corner means (62) on the outer side of said
female die sleeve (52); :

a moveable female support plate means (64) located
around said outer side of said female die sleeve member
(52) , and pressure means (76) operable on_said moveable
fqmalé support plate means (64), vwhereby to urge the same
into a first position, and said moveable plate means (64)
being adapted to yield to said male forming die member (32)
of said male die assembly (14), when said male and female
‘dles (14,16) are closed together, whereby said male
blanking die (30) co-operates with said female die sleeve
(52) of said’female die assembly (16) to blank out a
portion of a work piece (W) and form an opening therein,
and whereby upon further relative movement between said
male and female die assemblies (14,16) towards one another,
said male forming die sleeve (32) will co-operate with said
moveable support plate means (64) and said female die
sleeve (52), to cause deformation of an edge portion of

//
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sl eeve 32 of the fenale die set 16. As will be understood,

- corners 50 and 62 will have a profile suitable to forn1th:Rﬁth
for the edge E, and a radius appropriate to the type of mat

ran in e APMMEABIURRAR S<:' i o™ Ehrs adsc ot pn)

the die is best ghown Fn ¥Fidures 5 and 6.

re shomn
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said work piece (W) around said opening;
ejector means (38) in said male blanking die member
(30), said ejector means (38) being resiliently movable,
whereby the same may be withdrawn into said blanking die
member (30), upon closure of said blanking die member (30)
on said work piece (W), and, after blanking of said portion
of said work piece (W) by said male and female die members,
said ejector means (38) being adapted to be extended from
said male blanking die (30), whereby to displace said
blanked out portion, and, '
_ passageway means (88) in said female die assembly (16)
- communicating with the interior of said female die sleeve
(52) for receiving said blanked out portion of said work
. piece (W), whereby the same may be disposed of through said
- passageway means.
11. The combination as claimed in Claim 10 and wherein
said female die assembly (16) includes a movable support
plate means (64) is in the form of a generally rectanqular
plate, edge rib means (72,72) on said plate (64), extending
outwardly from opposite sides of said plate (64), and a
pair of retaining rails (80,80), defining retaining ribs
_ (82,82) interengaging with said edge ribs (72,72), said
retaining rails (80,80) defining spaces enclosed by said
retaining ribs (82,82), whereby said edge ribs (72,72) may
move relative thereto within said spaces.
12. The combination as claimed in claim 11 and including
die support means (10,12) for supporting said male and
féma;e die assemblies (14,16), recess means (42,78) in said
~die support means (10,12), and spring meahs (44-44)
extending between said recess means (42-42) and said male
die assembly (14) and spring means (76-76) extending from
said recess means (78,78) and said female die assembly
(16), and means (46,84) for securing respective said male
and female die assemblies (14,16) to respective said

I
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Figure S5 illustrating the female die assenbly shows the fenmale die sleeve
‘52 as having linear portions 92-92-92 - 12 - joined

radi ussed corners 94-94-94-94. It will be noted that the iﬂﬂ%ﬁﬁiﬁ%ﬂﬁﬁ(ﬁﬁ@i?
92 define a predetermned—fiTSt width, and that the radiugsgd corners™ "
25 JAm 197
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support means (10,12).

13. The combination as claimed in claim 10 for use in a
rotary apparatus, and having upper and lower rotary
members, and having at least one generally semi-cylindrical
die support member in each of said upper and lower rotary
members, and wherein said male die assembly (14) is
supported on said semi-cylindrical die support member (10)
of said upper rotary apparatus and wherein said female die
assembly (16) is supported on said semi-cylindrical die
. support member (12) of said lower rotary apparatus, and
including upper spring recess means (44,42) in said upper
seni-cylindrical die support member (10), and including
lower spring recess means (76,78) in said lower semi~
_cylindrical die support member (12).

14. The combination as claimed in claim 13 and including
slug ejection opening means (58) in said lower seni-
cylindrical die support member (12) for receiving a slug
(S) from said female die, and ejecting the same.

15. The combination as claimed in claim 14 and vherein
said female die sleeve (52) includes a female hollow die
sleeve (52), of regular section from top to bottom, and a
female die base sleeve (54), defining ledge means (56)
engaging the lower end of said hollow die sleeve (52), and
opening means (58) in said die base member (54) registering
with said hollow female die sleeve (52), said die base
member (54) being attachable to said die support member
(12), for supporting said hollow die sleeve (52) in
position, and securing means (86) for securing said hollow
die sleeve (52) to said die base member (54).

16, The combination as claimed in claim 10 wherein said
female die sleeve (52) defines in plan, a shape having at
least some linear portions (92-92) and having radiussed
corners (94-94) joining said linear portions (92-92), and
wherein said linear portions (92-92) define a predetermined
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predeterm ned second width |less than said first width. Thig

*advant ageous results in the particular product, such as th REPEK@E&E%&&&%EET

the aforesaid U S. Letters Patent. However, it will be appreg¢li ated thattt
desi gn and shaWi e wi || be dependant upo he saIN'BeYi NY

here Dy way

D

of the particular produc and this-is illustrafe
of exanpl e. The “‘ ﬁ!}\) cr| ption of a preferred
i nventi on which i y way of :

first width, and wherein said radiussed corners (94-94)
define a predetermined second width less than said first
width.
17. The combination as claimed in claim 10 wherein said
female die sleeve (52) defines a predetermined first
height, and wherein said movable support plate means (64),
in its said first position, defines a predetermined second
height, greater than said first height, whereby upon
closing of said male and female die assemblies (14,16),
said work piece (W) is initially clamped between said male
forming die member (32) and said movable support plate
means (64), just prior to blanking of said opening.
18. The combination as claimed in claim 14, and wherein

" said die base member (54) defines a generally frusto-
conical shape, and wherein said movable plate means (64)
defines an interior generally frusto-conical recess, shaped
to substantially correspond to said frusto-conical shape of
said die base (54), whereby said mounting plate means (64)
may be moved over and around said die base means (54).
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exanple only. The invention is not to be taken as limted to any of the

specific features as described, but conprehends all such vari gt+ensthereof
as come within the scope of the appended cl ai is. -13 - CLARBPLACEMENT SHEET
25 JAN 1997
TWO STAGE DIE SET
ABSTRACT

A two stage die set for sequentialiy blanking an opening in a work piece, and
thereafter forming edges of the work piece around the opening and l;aving a male
die assembly (14), having a male blanking die (30), a male forming die (32)
spaced from the male blanking die (30), and a recess (34) therebetween, a female -
die assembly (16) having a generally hollow female die sleeve (52), the die sleeve
(52) being shaped and dimensioned to correspond to the shape of the male blanking
die (30) and to receive it in telescopic relation, a moveable support plate (64)
located the female die sleeve (52), the moveable plate (64) being biassed so as to
urge it into a first extended position, and the moveable plate (64) yielding to the
male forming die (30) of the male die assembly (14), when the male and female
dies (14, 16) are closed together, so that the male blanking die (30), in co-
operation with the female die sleeve (52) blanks out a portion of a work piece (W)
and forms an opening, and upon further relative movement between the male and
female dies (14,16) towards one'anothér, the male forming die (32) co-operates
with moveable plate (64) and the female die sleeve (52), to cause deformation of
an edge portion of the work piece (W) around the opening, ejector apparatus (38)
in the male blanking die (30) being resiliently movable, so that it is withdrawn into
the blanking die (30), upon closure of the die on a work piece, and, after blanking
of the portion of the work piece the ejector (38) is extended from the male die
(14), and displaces the blanked out slug portibn, and, a passagéway (88) in the
female die assembly (16) communicating with the female die sleeve (52) for
reéeiving the slug which is then disposed of through the passageway (88)

Figure 4



1. In conbination with a rotary apparatus (A) having upper and | ower
-rotary nenbers (B, C), and having at | east. one generally sem -cylindrical

di e support nenber (10, 12) and engaged with a | eading controlf M\ﬁ{m —
R AENERT SHEET

(F,G H1), in each of said upper and |l ower rotary nenbers (

support nenber (10,12) having a | eadf ui de nenber (20) nountjed al ong a
| eadi ng portion of said die support er (10,12) and engaggd {wi 25 AN %97
| eadi ng control assenbly(F, G H1). an : =eAl de nmenbqgr {( 2, 4)

nmounted along a trailing

FIG. 1A



portion of said die support nenber (10,12) and engaged with ?RERI;AGEMEHf SHEET

.control assenbly (F, G H [I); two-stage die sets having a nplp die

assenbly (14) supported on said sem -cylindrical die support| nenbey jA#OHDT

sai d upper rotary apparatus and a fenale die assenbly (16) spupported on

said sem -cylindrical die support nenber (12) of said | ower |okatry

apparatus each of said die sets beiqgleparacterised by: a maj e die assenbly
VAN

(14), in turn conprising blanking

AN

FIG. 2
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di e nenber (30) defining a nmale blanking edge (48); a nmale formng die
nmenber (32) spaced fromsaid nmal e bl anking die nenber (30) defjning a mle
formng corner (50);

recess neans (34) between said blanking d 3@@# I TN

said formng die (32): a fenmale die assenbly (16) in turn corrp%I?EI.q.'“.g %@W SEEE]
S e
2%°JAN 1997

generally hollow fenal e die sleeve menber (52) said female dif
menber (52) being shaped and

FIG. 3
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di rensi oned to correspond to said nale blanking die nenber—(30) _and to
receive the sanme in telescopic relation and defining inne

PHAC BMENTS SHEET
bl anki ng edge neans (60) on the inner side of said fenale 5?

form ng corner neans (62) on the outer side of said fenal ¢ iégl ?@/ﬂ?fz ;
a noveabl e femal e support plate neans (64) |ocated aroundjsai J de
of said fenale die sleeve
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nmember (52), and pressure neans (76) operable on said noveable fenmal e
support plate means (64), whereby to urge the sane into a first position,

and said noveabl e plate neans (64) being adapted to yield f3 d—rate
formng die member (32) of said male die assembly (14), wheRERGAGEMENT SHEET

femal e dies (14,16) are closed together whereby said nale blfgklng di e

(30) co-operates with said female die sleeve (52) of said fefmalyesdiag 1997
assenbly (16) to blank out a portion of a - : ) '

FIG.5




wor k piece (W and form an opening therein, and whereby upon
ffurther rel ative novenent between said nale and femal e di e assenbl es

(14, 16) towards one another said male formng die sleeve (32)
wi |l cooperate with said noveabl e support plate neans (64) and said fenale
die sleeve (52) to cause deformation -
REPLACEMENT SHEFT
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. . _}',
of an edge portion of sai ¢-wof;
means (38) in said blankifg,
resiliently noveabl e, wheyehy"t same ey - the:s Watharg |nto Sa'd bl anki ng
di e member (30), upon cl osuf e ofisai d :bl-anki ng -di.e; npmier —~—on_said

work piece (W and after bl‘ankivg:of: :sai.d pokt b?fséidﬂﬁmﬂﬁaﬁNﬁ%ﬂW&HEﬂp

said male and fenale die nenbers salgugLﬁQl%f_ ,_ﬂg:(%sg DeT Ty
‘ P || 23AuG 1999
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TWO _STAGE DIE SET
TECHNICAL FIELD

The invention relates to a die set in combination with a
rotary apparatus for processing a work piece, in two stages in a
single die, and in particular for first of all blanking out an
opening, and then forming edge formations in the work piece
around the opening.

BACKGROUND_ART

In various work piece processing operations, and in
particular in the processing of sheet metal, it is
frequently desirable to form openings in a work piece, and
then to form a variety of formations around the edge of the
opening.

'In the past, traditional engineering has generally
dictated that these two steps be carried out in two
separate dies sets. In certain cases progressive dies have
been used, in which a series of dies treat the same work
piece, and the work piece moves in an intermittent start
stop fashion through the progressive dies. In other
proposals, a work piece of a predetermined size is inserted
into a die. In a first operation the edge of the work
piece is trimmed, and then the die descends further and
forms the rest of the work piece.

This process is relatively slow” however and is
unsuitable for many applications.

Still other proposals have been made in which a work
piece is punched out of the sheet, and the punched out
piece is then worked in the same die. Again this is a
relatively slow process.

It is desirable as far as possible to speed up the
process1ng of a metal work piece, thereby reducing its
cost.

This is particularly true in the case of a rotary
apparatus for processing a work piece on a continuously
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adapted to be extended fromsaid nmale bl anking die (30), whereby to
‘ di spl ace said bl anked out portion, and, passageway neans (88) in said
femal e die assenbly (16) communicating with the interior.of said female die

sl eeve (52) for receiving said blanked out portion of saRE '
wher eby the sanme may be di sposed- of through said passagd mmﬂ%@m‘
conbination as clainmed in Caim1l wherein
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moving line. Such rotary apparatus is disclosed in U.S.
Letters Patent 5,040,397, inventor Ernest R. Bodnar.

In such an apparatus a plurality of die sets are
mounted on respective upper and lower die supports on
respective upper and lower rollers. The sheet metal work
piece pisses between the two rollers and is processed by
the die sets.

The operation of the dies on the work piece or sheet
metal must therefore be carried ocut at high speeds so thét
the 1ine'can be run at an economical speed.

A typical product manufactured on. such a line is shown
in U.S. Letters Patent 4,793,113, inventor Ernest R.
Bodnar. It will be observed that the products illustrated
in the second patent comprise a series of openings formed
through a work pieée, and flanges formed around the
openings. Longitudinal bend formations are formed in the
product, but these of course would be formed by
conventional roll forming dies.

If old technology single stage dies were used on the
rotary'appa;atus, to make this product, then it was
necessary to provide two rotary stations, the first to form
the openings and the second to form the edge flanges. In

. practice, since the openings in the product of 4,793,113
were relatively close together it was necessary to have
four such rotary stations.

This involved extra expense and also involved the
necessity to carefully register the locations of the dies
relative to one another by spacing the rotary units
precisely, so as to ensure that the second die, forming the
edge registered precisely with the opening formed by the
first die. '

While this was entirely feasible and was in fact done

with some degree of commercial success, it was an expensive
solution to the problem.
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sai'd femal e d| e assenbly (16) includes a novabl e support plat

.isin the formof a generally rectangular plate, edge rib ne mmﬁﬁﬂﬁﬁf
said plate (64), extending outwardly from opposite sides of daifd fl ate
(64), and a pair of retaining rails (80,80), defining retai nifn BAUG 1999
- (82,82) interengaging with said edge_rgbs (72,72), said retailniing rails
(80, 80) defining spaces enclosed by said retaining ribs (82, $2), wherepy
said edge ribs (72,72) may nove relative thereto within sai dispaces,

In JP-A-60166125 there is disclosed a two-stage die set for
punching and forming holes in container taps. The container 1lid
is placed in a lower die and an upper die is lowered. A pressing
projection at the lower end of a deep drawing punch presses the
container 1lid and the inside of the container lid is pushed up by
a die. A bulged part is formed in the lid along the top face and
corner of the die. The upper die is lowered further, and circular
hole is pierced in the bulged part. Then, the die goes into a gap
in the punch, and a flange fixing part is formed in the 1lid.

DISCLOSURE OF THE INVENTION

With a view to overcoming the various disadvantages noted
above, the invention comprises in combination with a rotary
apparatus having upper and lower rotary members and having at
least one generally semi-cyclindical die support member in each
of said upper and lower rotary members, said die support member
having a leading guide member along a leading portion of said die
support member and engaged with a leading control assembly, and
trailing guide member mounted along a trailing portion of said
die support member and engaged with a trailing control assembly;

two-stage die sets having a male die assembly supported on
said semi-cylindical die support member of said upper rotary
apparatus and a female die assembly supported on said semi-
cylindrical die support member of said lower rotary
apparatus, each of said die sets being characterised by:
a male die assembly, in turn comprising a male blanking die
member defining a male blanking edge;
a male forming die member spaced from said male blanking die
member defining a male forming corner;
recess means between said blanking die and said forming die;
a female die assembly in turn comprising a generally hollow
female die sleeve member, said female

. die sleeve member being shaped and dimensioned to correspond
- to said male blanking die member and to receive the same in
telescopic relation and defining inner and outer sides;
blanking edge means on the inner gide of said female die
sleeve;
a movable female support plate means located around said
outer side of said female die sleeve member, and pressure
means operable on said moveable female support plate means,
whereby to urge the same into a first position, and said
moveable plate means being adapted to yield to said male
forming die member of said male die assembly, when said male
blanking die co-operates with said female die sleeve of said
female assembly to blank out a portion of a work piece and
form an opening therein and whereby upon further relative
movement between said male and female die assembles towards
one another, said male die sleeve will co-operate with said
female die sleeve,to cause deformation of an the portion of
said work piece opening:
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3. A conbination as claimed in Claim2 and incl udi ng die support means

+ (10, 12) for supporting said nmale and femal e di e assenbl i eg—44%6

means (42,78) in said die support nmeans (10,12), and spri rB.EmaAﬁ WET
ext endi ng between said recess neans (42-42) and said nal e |dife assenbly (14)
and spring nmeans (76-76) extending fromsaid recess neans (148, fg)Auglcpggal q
femal e die assenbly (16), and neans (46, 84)4_for securing rlegpective said

mal e and fenale die assenblies (14,16) to -

ejector means in said male blanking die member, said ejector means
being resiliently movable whereby the same way may be withdrawn
into said blanking die member upon closure of said blanking die *
member on said work piece, and after blanking of said portion of
said work piece by said male and female die members said ejector
means being adapted to be extended from said male blanking die,
whereby displace said blanked out portion, and,

passageway means in said female die assembly communicating
with the interior of said female die sleeve for receiving
said blanked out portion of said work piece, whereby the
same may be disposed of through said passageway means.

The invention further comprises such a combination and
including slug ejection opening means in said lower semi-
cylindrical die support member for receiving a slug from
said female die, and ejegting the same.

The invention further comprises such a combination
wherein said female die sleeve includes a female hollow die
sleeve, of regular section from top to bottom, and a female
die base sleeve, of regular section from top to bottom, and
a female die base sleeve, of regular section from top to
bottom, and a female die base sleeve, defining ledge means
engaging the lower end of said hollow female die sleeve, and
die base member being attachable to said die support member,
for supporting said hollow die sleeve in position, and
securing means for securing said hollow die sleeve to said
die base member.

The invention further comprises such a combination
wherein said female die sleeve defines in plan, a shape
having at least some linear portions and having radiussed
corners joining said linear pogitions, and wherein said
linear portions define a predetermined first width, and
wherein said radiussed corners define a predetermined second
width less than said first width.

The invention further comprises such a combination
where said female die sleeve defines a predetermined first
height, and wherein said movable support plate means, in
its said first position, defines a predetermined second
height, greater than said first height, whereby upon closing
of said male and female die assemblies, said work piece is
initially clamped between said male forming die member and
said movable support plate means, just prior to blanking of
said opening.
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The invention further comprises such a combination and
wherein said die base member defines a generally
frustoconical shape, and wherein said movable plate means
defines an interior generally frustoconical recess, shaped
to substantially correspond to said frustoconical shape of
said die base, whereby said mounting plate means may be
moved over and around said die base means.

The various features of the invention are pointed out’
with more particularity in the claims annexed to and forming
a part of this disclosure. For a better understanding of the
invention, its operating advantages and specific objects
attained by its use, reference should be had to the
accompanying drawings and descriptive matter in which there
are illustrated and described preferred embodiment of the

invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic exploded perspective
illustration of a rotary apparatus incorporating the two
stage die sets of the invention;

Figure 1A is a schematic perspective illustration of a
pair of upper and lower die support members, showing the
upper and lower male and female die assemblies of the die
set in accordance with the invention;

Figure 2 is a section along the line 2-2 of the male
and female die set, showing it in an open position just
prior to closing on a work piece; ' '

Figure 3 is a section corresponding to Figure 2,
showing the die set in a first partially closed position,
blanking out a slug from a work piece;

Figure 4 is a section corresponding to Figures 2 and 3
showing_the_die set in a third position, forming the edges
of the work piece around the opening formed in Figure 3;

Figure 5 is a plan view of the female die assembly,
showing various portions in phantom, and,

Figure 6 is a plan view of the male die assembly.
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Referring first of all to Figure 1, it will be seen
that this illustrates a rotary apparatus as described in U.S
patent 5,040,397 of E.R. Bodnar referred to above to which
the two-stage die sets of the invention are attached.

As will be well understood from studying the patent,
such rotary die supports will close and open on a work piece
at a relatively high rate of speed. For example, it is
anticipated that the line speed of such a rotary forming

. line would be upwards of 9m. (300 feet) per minute or more.

Since the openings being formed in a work piece,
moving at this speed, will in most cases be only fractions
of an inch apart, in some cases it will be appreciated that
the rotary apparatus will be rotating at a high rate of
speed and the dies will be closing and opening with great
rapidity.

_ ‘+hile reference has been made herein
repeatedly to operations on sheet metal, it will be
appreciated that such dies may be-required to process a
variety of different types of material, and therefore the
reference to sheet metal is merely by way of example, for
the sake of explanation, and without limitation. Such dies
may be utilized for many different applications on many
different forms of material. '

Referring to Figure 1, it will be seen that the rotary
apparatus which is illustrated generally as A comprises
upper and lower roll units B and C, supported on shafts D
and E in respective end plates F and G.

Upper and lower die supports 10 and 12 are of
generally semi-cylindrical shape in section, and are
supported in the upper and lower roll units so that they
may partially rotate relative thereto as the upper and
" lower roll units rotate.

Guide pins 20 and 24, at opposite ends of the die
supports 10 and 12 are guided in grooves H and I in end
plates F and G.

The work piece is illustrated as W, and moves in the

direction of the arrow between the upper and lower roll
units.
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5/ A conbination as clained in claim4 and including|s|]ug ejection

_ opening nmeans (58) in said | ower sem-cylindrical die suppoPt3 AHGURYI (1f2)
for receiving a slug (S) fromsaid fenale die, and ejectihg the sane. 6
A conbination as clained in claim5 wherein said femal ej die STEEVE (52)
I ncludes a female holl ow die sleeve (52), of regular section fromtop to

bottom and a fenale die base_sleeve'(§4f, defining | edge nmeans (56)
engagi ng the | cparmiaikd tef Figuttehnh| oit dvills |heeweepsthatakhe semi-

cylindrical upper and lower die supports 10 and 12 are
shown as supporting a die set comprising respective male
and female die assemblies 14 and 16. The die supports 10 -
and 12 are shown as being guided by respective guide pins
20 and 24. The function of such guide pins is described in
the aforesaid U.S. Letters Patent, and further description
is omitted from this application, since it is superfluous.
Essentially the purpose of such guide pins is to ensure
that the die supports, and die assemblies 14 and 16, are
moved into a horizontal spaced apart parallel position just
prior to closing, during closing and just after opening, so
as to ensure that the die assemblies 14 and 16 register
preciseli with one another.

However, all of this is explained in the aforesaid
U.S. Letters Patent, and no further description is given
herein.

The registering of upper and lower die assemblies is

well-know to be essential to the satisfactory operation of
dies.

Referring now to Figure 2, it will be seen this is

sectioned along the line 2-2 of the die set 14-16 just prior
to closing.

The die assemblies 14 and 16 are shown associated with
die support partially illustrated as 10 and 12. However, as
explained above, this is purely by way of illustration and
without limitation, since such die assemblies 14 and 16
could be used and supported otherwise than with the semi-
cylindrical die supports 10 and 12.

Referring first of all to the male die assembly 14 it
will be seen to comprise a central male blanking die member
30, and a male forming die member 32. .

The shapes of the dies 30 and 32 are shown in Figure
6, and will depend on the shape of the opening to be
blanked, and on the shape of the edge formations to be
formeqd.

A space 34 is defined between the male blanking die
member 30 and the male forming die member 32. One or more
central openings 36 are provided in the blanking die 30
(see Figure 6). One or more ejector pins 38 are located in
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are adapted to slide in recesses 42. In this embodiment
recesses 42 are formed in the die support 10, although
clearly they could be formed in some other block or support
(not shown) in another application.

Within the recesses 42 there are located springs 44,
adapted to urge the ejector'pins 38 outwardly for reasons
to be described below. | '

The male forming die 32 is secured, in this case to
the die support 10, by bolts 46. The male blanking die 30
is secured to the die support 10 by bolts 46 (Figure 6).

The blanking die 30 defines blanking edges 48~48. The
forming die 32 defines radiussed forming corners 50-50.

Referring now to the lower or female die assembly 1s,
this will be seen to comprise a female die sleeve 52,
defining a hollow interior 53 supported on a base member
54. Base member 54 is secured by bolts 55 to support 12,
and defines ledges 56 for engaging the lower end of the
sleeve 52. The base member 54 defines an opening 58 which
is of greater size than the hollow interior 53 defined by
the sleeve member 52 for reasons to be described.

The sleeve member 52 defines a blanking edge 60,

around its inner side, and defines a forming corner 62,
around it outer side.

The blanking edge 60 co-operates with the blanking
edge 48 of tr: male blanking die 30 of the male die
assembly 1¢, to blank out a slug portion of a work piece
and form an opening, the work piece being indicated
generally as W, when the dies move towards one another
(Figure 3). It will be appreciated that in the embodiment
shc m in Figure 1, the two die assemblies move towards one
another essentially simultaneously from opposite sides of
the work piece.

In order to form the edges of the work piece
arounddne opening blanked out by the blanking edges_QQ_Fﬂd 60,

amovable female support plate 64 is located around the
outside of the female die sleeve 52. Movable support plate

64 comprises an uppér generally planar surface 66, and a

Jower frustoconical shaped surface 70 adapted to

-
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:|inear portions (92-92) define a predetermned first w dth,
sai d radi ussed corners (94-94) define a predeterm ned sec@ng v&gtArh&J %

than said first w dth. - 16 -
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accommodate the shape of the bése 54.

The outer periphery

of the support plate 64 is generally of vertlcal shape, and

defines edge ribs 72-72.
64 there are defined a plurality of,
spring recesses 74-74.
recesses 74-74.
recesses 78-78, located,
cylindrical die support 12.

Within the moveable support plate

in this case six,
Springs 76-76 are received within
Springs 76-76 are further received in

in this case, in the semi~

It will be appreciated that the springs could be
accommodated in recesses in other forms of support means
(not shown) other than the semi-cylindrical supports 12, as
described above, where such die sets are used in other
forms of presses such as flying dies or conventional

presses.

Springs 76 urge the plate 64 upwardly towards the male

forming die 50 of the male die assembly 14.

In its extended position (Figure 2) the plate 64 is
extended somewhat higher than the top of sleeve 52.

Upward movement is restricted by means of

the side

rails 80-80. Side rails 80-80 have retention ribs 82-82
engaging the edge ribs 72-~72. Rails 80-80 define spaces
below the ribs 82-82 within which the ribs 72-72 can move
downwardly and upwardly in a manner described below.

Rails 80 are secured for example by means
to the semi-cylindrical die support 12.

of bolts 84,

The female die sleeve 52 is secured in the base 54 by
means of a one or more set screws 86, so that the feméle

die sleeve 52 is held securely in position.

A passageway 88 in support 12 communicates with the
die base, to discharge the slug S to the exterior.

In operation, starting with Figure 2, a work piece W
is assumed to be passing through the male and female die
assemblies 14 and 16, and the male and female die

assemblies 14 and 16 are assumed to be moving,
speed as the work piece W.

at the same
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support plate neans (64), in its said first position, d_efires?gal{lSjG 39
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closing of said male and female die ass$ gblies (14,16), gaid work piece (W
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located above the plane of edges 60 and 62 of the female
die sleeve 52.

In the case of a conventional press, the work piece W T

would not be moving but would simply be placed in position

The next stage is as shown in Figure 3, with the die
" sets partially closed. During this time the male forming
die 32 of the male die assembly 14 will engage the work
piece, on one side, and the moveable support plate 64 of
the female die assembly 16 will engage it on the underside,
thus securely gripping the work piece. This occurs before
engagement of the male and female dies 30 and 52.
Subsequently it will be seen that the moveable support 64
moves downwardly and the edges- 48 and 60 engage the work
piece W in such a manner as to blank out a slug S of
material. During this brief moment, the ejector pin 38
will be seen to have been retracted somewhat into the
recess 42, against the pressure of spring 43.

Once the blanking out operation has taken place, which
will take place in a fraction of a second, in most cases,
then the ejector pin 38 will be urged downwardly by the
spring 43 and will eject the slug, as shown in Figure 4.

Continued relative movement of the die assemblies will
then cause the movable forming plate 64 to be retracted
further against the pressure of the springs 76. The
radiussed corners 50 and forming edges 62 of the respective
malé forming die 32 and female die sleeve 52 will then
cause the edges of the work piece around the opening formed
in the work piece, to be turned upwardly as at U in Figqure
4.

The female die sleeve will be seen to be received in

the spacing 34 between the male blanking die 30 and the
male forming die 32.
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. base nenber

sai d noveable plate nmeans (64) defines an interior gener ghg Eﬁ@
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The slug S will be seen £411ing through the hollow
interior 53 in the female die sleeve 52, and the ejector
pin will be seen to be extended from ‘the-male die 14.

Continued rotation of the upper and lower rotary units-
will cause relative movement of the male and female die
sets 14 and 16 causing them to open up. This will release
the movable support plate 64 from the pressure of the male
forming die 50, and springs 76 will urge the support plate
64 upwardly once more into the position shown in Figure 2.
This will then cause the work piece W and edges E to be -
displaced hpwardly from the female sleeve die member 52,
thereby permitting the work piece W to move continuously,
without interrupting the smooth flow of movement of the
production line.

It will be appreciated that when engineering the
design of a particular die set.and, the space 34 between
the male blanking die 30, and the male forming die 32,
allowance must be made for the thickness of the work piece
W, which will be turned upwafdly-between the forming
corners 50-62 of the male forming die 52 and the female die
sleeve 32 respectively. This will be understood readily by
an examination of Figure 4. Thus the opening or spacing 34

will be slightly greater than the width of the female die
sleeve 32 of the female die set 16.

As will be understood, the forming-corﬁeré'so and 62
will have a profile suitable to form the shape desired for
the edge E, and a radius appropriate to the type of
material being formed.

Referring to Figures 5 and 6, the female and male dies
are shown in plan. |

In the particular die illustrated in this description,
the shape of the die is best shown in Figures 5 and 6.

Figure 5 illustrating the female die assembly shows

‘the female die sleeve 52 as having linear portions 92-92-92
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joined by curved or radiussed corners 94-94-94-94. It will
be noted that the linear portions 92 define a predetermined
first width, and that the radiussed corners define a
predetermined second width less than said first width.
This produces advantageous results in the particular
product, such as that illustrated in the aforesaid U.s.
Letters Patent. However, it will be appreciated that the
design and shaping of the female die will be dependant upon
the engineering of the particular product beiﬁg made, and
this is illustrated here by way of example.

The foregoing is a description of a preferred
embodiment of the invention which is given here by way of
example only. The invention is not to be taken as limited
to any of the specific features as described, but
comprehends all such variations. thereof as come within the
scope of the appended claims.

L3
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CLAIMS
1. In combination with a rotary apparatus (A) having upper and

lower rotary members (B,C), and having at least one
generally semi-cylindrical die support member (10,12) and *
engaged with a leading control assembly (F,G, H,I), in each
of said upper and lower rotary members (B,C)said die support
member (10,12) having a leading guide member (20) mounted
along a leading portion of said die support member (10,12)
and engaged with a leading control assembly(F,G,H,I). .
and a trailing guide member (2,4) mounted along a trailing
portion of said die support member (10,12) and engaged with
a trailing control assembly (F, G, H, I);
two-stage die sets having a male die assembly (14)
supported on said semi-cylindrical die support member
(10) of said upper rotary apparatus and a female die
assembly (16) supported on said semi-cylindrical die
support member (12) of said lower rotary apparatus
each of said die sets being characterised by: '
a male die assembly (14), in turn comprising blanking
die member (30) defining a male blanking edge (48);
a male forming die member (32) spaced from said male
blanking die member (30) defining a male forming
corner (50);
recess means (34) between said blanking die (30) and
said forming die (32):
a female die assembly (16) in turn comprising a
generally hollow female die sleeve member (52) said
female die sleeve member (52) being shaped and
dimensioned to correspond to said male blanking die
member (30) and to receive the same in telescopic
relation and defining inner and outer sides; blanking
edge means (60) on the inner side of said female die
sleeve (52);
forming corner means (62) on the outer side of said
female die sleeve (52);
a moveable female support plate means (64) located
around said outer side of said female die sleeve
member (52), and pressure means (76) operable on said
moveable female support plate means (64), whereby to
urge the same into a first position, and said moveable
plate means (64) being adapted to yield to said male
forming die member (32) of said male die assembly
(14), when said male and female dies (14,16) are
closed together whereby said male blanking die (30)
co-operates with said female die sleeve (52) of said
female die assembly (16) to blank out a portion of a
work piece (W) and form an opening therein, and
whereby upon further relative movement between said
male and female die assembles (14,16) towards one
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another said male forming die sleeve (32) will
cooperate with said moveable support plate means (64)
and said female die sleeve (52) to cause deformation
of an edge portion of said work piece (W) around said
opening;

ejector means (38) in said blanking die member (30),
said ejector means (38) being resiliently moveable,
whereby the same may be withdrawn into said blanking
die member (30), wupon closure of said blanking die
member (30), on said work piece (W) and after blanking
of said portion of said work piece (W) by said male
and female die members, said ejector means (389) being
adapted to be extended from said male blanking die

(30), whereby to displace said blanked out portion,
and,

passageway means (88) in said female die 'assembly (16)
communicating with the interior of gaid female die
sleeve (52) for receiving said blanked out portion of
said work piece (W) whereby the same may be disposed
of through said passageway means.

2. A combination as claimed in Claim 1 wherein: =~ ~..
said female die assembly (16) includes a movable support
plate means (64) is in the form of a generally rectangular
plate, edge ridb means (72,72) on said plate (64), extending
outwardly from opposite sides of said plate (64), and a
pair of retaining rails (80,80), defining retaining ribs
(82,82) interengaging with said edge ribs (72,72), said
retaining rails (80,80) defining spaces enclosed by said
retaining ribs (82,82), whereby said edge ribs (72,72) may
move relative thereto within said spaces.

3. A combinat:.on as claimed in-Claim 2 and .. -
includlng die support means (10,12) for supporting said
male and female die assemblies (14,16), recess means
(42,78) in said die support means (10,12), and spring means

(44-44) extending between said recess means (42-42) and
said male die assembly (14) and spring means (76-76)
extending from said recess means (78,78) and said female
die assembly (16), and means (46,84) for securing
respective said male and female die assemblies (14,16) to
respective said support means (10,12).



|REPLACEMENT SHEET

2 3 AUG 1999

+ € L M 5

4. A combination as claimed in any oneé of claims 1-3 for

use in a rotary apparatus, and having upper and lower rotary
members, and having at least one generally Semi- cylindrical

die support member in each of said upper and lover rotary -

members, and wherein said male die assembly (14) is
supported on said semi-cylindrical die support member (10)
of said upper rotary apparatus and wherein said female-die
assembly (16) is supported on said semi-cylindrical die .
support member (12) of said lower rotary apparatus, and
including upper spring recess means (44,42) in said upper
semi-cylindrical die support member (10), and including
lower spring recess means (76,78) in said lower semi~
cylindrical die support member (12).
5. A combination as claimed in claim 4 and

including slug ejection opening means (58) in said lower
semi-cylindrical die support member (12) for receiving a
slug (S) from said female die, and ejecting the same.

5- A combination as claimed in claim 5 wherein .:

saxd female die sleeve (52) lncludes a female hollow die
sleeve (52), of regular section from top to bottom, and a
female die base sleeve (54), defining ledge means (56)
engaging the lower end of said hollow die sleeve (52), and
opening means (58) in said die base member (54) registering
with said hollow female die sleeve (52), said die base
member (54) being attachable to said die support member
(12), for supporting said hollow die sleeve (52) in
position, and securing means (86) for securing said hollow
die sieeve'(52) to said die base member (54).

- 15 -

-

7 A combination as claimed in any preceding claim wherelg said
female die sleeve (52) defines in plan, a shape having at
least some linear portions (92-92) and having radiussed
corners (94-94) joining said linear portions (92-92), and
wherein said linear portions (92-92) define a predetermined
first width, and wherein said radiussed corners (94-94)

define a predetermined second width less than said first
width. '
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8. A combination as claimed in any preceding dlaim wherein said’
"female die sleeve (52) defines a predeteriiined first

height, and wherein said movable support plate means (64),
in its said first position, defines a predetermined second *
height, greater than said first height, whereby upon

closing of said male and female die assemblies (14,16),

said work piece (W) is initially clamped between said male
forming die member (32) and said movable support plate :
means (64), just prior to blanking of said opening.

9. A combination as claimed in claim 5'or claim 6 and wherein
gaid die base member (54) defines a generally frusto-conical
shape, and wherein said moveable plate means (64) defines an
interior generally frustoconical recess, shaped of said die base

(54), whereby said mounting plate means (64)may be moved over and
aroun dsaid die base means(54).
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A two stage die set for se-
quentially blanking an opening in
a work piece, and thereafter form-
ing edges of the work piece
around the opening and having a
male die assembly (14), having a
male blanking die (30), a male
forming die (32) spaced from the
male blanking die (30), and a re-
cess (34) therebetween, a female:
die assembly (16) having a gen-
erally hollow female die sleeve
(52), the die sleeve (52) being
shaped and dimensioned to corre-
spond to the shape of the male
blanking die (30) and to receive it in telescoplc relation, a moveable support plate (64) located around the female die sleeve (52),
the moveable plate (64) being biassed so as to urge it into a first extended position, and the moveable plate (64) yielding to the
male forming die (32) of the male die assembly (14), when the male and female dies (14, 16) are closed together, so that the male
blanking die (30), in co-operation with the female die sleeve (52) blanks out a portion of a work piece (W) and forms an opening,
and upon further relative movement between the male and female dies (14, 16) towards one another, the male forming die (32)
co-operates with moveable plate (64) and the female die sleeve (52), to cause deformation of an edge portion of the work piece
(W) around the opening, ejector apparatus (38) in the male blanking die (30) being resiliently movable, so that it is withdrawn in-
to the blanking die (30), upon closure of the die on a work piece, and, after blanking of the portion of the work piece the ejector
(38) is extended from the male die (14), and displaces the blanked out slug portion, and, a passageway (88) in the female die as-
sembly (16) communicating with the female die sleeve (52) for receiving the siug which is then disposed of through the passage-
way (88)




