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[ 5 7] ABSTRACT 

An apparatus for and method of drawing a cup<shaped 
article from a ?at sheet blank wherein the apparatus 
comprises a ?rst die structure having a die cavity 
therein and having a ?rst drawing surface and a sec 
ond die structure having a die center adapted to be re 
ceived within the die cavity and having a pressure pad 
assembly provided as a part of the second die struc 
ture and such assembly comprises a plurality of con 
centric drawing surfaces which include an outer draw 
ing surface and an inner drawing surface, with the 
outer and inner drawing surfaces being relatively axi~ 
ally movable. The apparatus has means causing rela 
tive movement in an axial direction between the die 
structures to draw the sheet blank between the first 
drawing surface and the concentric drawing surfaces 
and ?uid cushion means assures the entire blank may 
be drawn without pinching and the forming of knife 
like edges in its peripheral edge portion. 

14 Claims, 6 Drawing Figures 
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APPARATUS ‘FOR ANDMETHOI) OF DRAWING A 
CUP-SHAPED ARTICLE 

BACKGROUND OF THE INVENTION 

In the process of drawing a cup-shaped article, or the 
like, from a ?at blank, the outer area of such blank is 
usually confined between a punch and an associated 
pressure pad. The pressure exerted by the pressure pad 
on the blank is usually controlled by external fluid 
means which may be in the fo‘rm‘of either air or oil 
under pressure and such pressure is necessary to keep 
‘the blank ?at and to ‘keep wrinkles from forming 
therein as the blank is drawn. 
During the routine drawing of a flat blank, the draw 

ing action continues until only a comparatively small 
annular peripheral surface area remains to resist the 
pressure exerted by the action of the punch and pres 
sure pad and this pressure on a small area often is such 
that the yield point of the metal being drawn is ex 
ceeded whereby the metal ?ows plastically and is 
pinched or ?attened out into knife-like edges, or the 
like 

‘In order to minimize knife edges of ‘this type, it has 
been proposed previously 'to provide a stop on either 
the pressure pad or the punch at such a location that 
at the beginning of the drawing action it engages the 
edge of the ‘blank being drawn; and, once the blank is 
drawn inwardly of the stop it controls the spacing be 
tween ‘the punch and pressure pad and prevents pinch 
ingand knife~like edges in theperipheral portion of the 
blank during the later stages of drawing each blank. 
However, when drawing blanks made of a compara 
tively thin gage material and/or a material which ‘has a 
comparatively high temper, this technique is unsatis 
factory because at the start of ‘the drawing operation 
when the‘metaliis on top of ‘the stop there is an undesir 
able wrinkling which is usually not eliminated as the 
drawing action continues whereby the completed cup 
like article has flaws and is generally unsatisfactory. 

SUMMARY 
This invention provides an improved apparatus for 

and method of drawing a cup-shaped article from a flat 
sheet metal blank which avoids the above-mentioned 
problems of prior art apparatus and methods and re 
sults in a cup~shaped article of comparatively high 
quality. 

In particular, ‘the apparatus comprises a ?rst die 
structure having a die cavity therein and having a first 
drawing surface and a second die structure having a die 
center adapted to ‘be received within the die cavity and 
having a pressure (pad assembly provided as a part of 
the second die structure and such assembly comprises 
a plurality of concentric drawing surfaces which in 
clude an outer drawing surface and an inner drawing 
surface, with the outer and inner drawing surfaces 
being ‘relatively ‘axially movable. The apparatus has 
means causing relative ‘movement in an axial direction 
‘between ‘the die structures to draw the sheet blank be 
tween the first drawing surface and the concentric 
drawing surfaces and ?uid cushion means for the pres 
sure ‘pad assembly assures ‘the drawn blank is free of 
knife-like edges in its peripheral edge portion. 
Other details, ‘uses, ‘and advantages of this invention 

will ‘be “readily apparent from the embodiment thereof 
presented in ‘the following speci?cation, claims, and 
drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings show present preferred 
embodiments of this invention, in which 

FIG. ‘1 is a view with parts in cross section, parts in 
elevation, and parts broken away illustrating an exem~ 
plary apparatus and method for drawing cup-shaped 
‘articles from a sheet blank and illustrating sheet stock 
'moved in position prior to blanking or cutting a circular 
blank from such sheet stock; 

FIG. 2 is a perspective view of a cup-shaped article 
made by the apparatus and method of ‘FIG. 1; 
FIG. 3 is a fragmentary cross~sectional view drawn to 

a greatly enlarged scale particularly illustrating inner 
and outer draw rings comprising the pressureipad of the 
apparatus of FIG. I at the beginning of a drawing appa 
ratus; 
FIG: 4 is a view with parts in cross section, parts in 

elevation, and parts broken away drawn to an enlarged 
scale of a ?rst die structure and a. second die structure 
of the apparatus of FIG. 1 and particularly illustrating 
the positions of inner and outer dlraw rings-comprising 
the pressure pad of the‘second die structure at the be 
ginning of a drawing operation; 

FIG.‘5 is a view similar to'FIG. 4 particularlyiillustrat 
ing the ‘relative axial positions of the inner and outer 
draw rings once the peripheral edge portion of a blank 
being drawn is ‘moved out of engagement with the 
drawing surface of the outer draw ring; and 

FIG. 6 is a view similar to FIG. 4 particularly illustrat 
ing the drawing operation with only the peripheral-edge 
‘portion of the blank remaining to be drawn. 

DESCRIPTION OF ‘ILLUSTRATED EMBODIMENT 

Reference is now made to FIG. ‘1 of the drawings 
which illustrates one exemplary embodiment of the ap 
paratus and ‘method of this invention which is desig 
nated generally by the reference numeral 10 and is par 
ticularly adapted to draw a cup-shaped article in ‘the 
form of a cup 11 which is illustrated in FIG. 2. The cup 
11 has a substantially planar bottom wall ‘12 adjoined 
by a right circular cylindrical side wall 13 de?nedas an 
integral part thereof and the cylindrical side wall 13 has 
a substantially planar top circular edge 14 which has a 
substantially full thickness and is free of knife-like 
edges, or the like. 
The apparatus 10 may be supplied with metal sheet 

stock 15 from any suitable supply source and the stock 
15 may 'be suitably moved in position preferably in an 
indexing manner as illustrated at 16 between a ?rst ‘or 
upper die structure 20 of the apparatus 10 and a lower 
die structure ‘21 of such apparatus and cut to de?ne a 
?at circular blank or workpiece which is designated 
generally ‘by the reference numeral 22 in FIGS. 4, ‘5, 
and 6 of the drawings. In particular, to provide the cut 
ting action the die structure ‘20 has a circular cutting 
edge 523 which is particularly adapted to cooperate with 
an inner cutting edge ‘24provided on a cutting ring ‘25 
which is ?xed to ‘the die structure 21 and the cutting 
edges ‘23 and 24 cooperate once the die structures‘20 
and ‘21 are relatively moved together to seve'r‘the circu 
lar blank ‘22.The die structure‘20 may be provided with 
a stripper ring (not shown) for stripping the sheet stock 
15 from around ‘the die structure 20 in the event such 
sheet stock clings thereto. The workpiece 322 is drawn 
in accordance with the teachings of ‘this invention uti 
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lizing the apparatus and method of this invention to de 
?ne the previously described cup shaped article or cup 
11. 
The die structure 20 has a die cavity 26 provided 

therein and an annular planar drawing surface 27 
which is adjoined by an annular surface of arcuate con 
figuration 30 leading into the die cavity 26. The die 
structure 21 is suitably supported at a fixed position by 
a supporting structure or support 31 and the die struc 
ture 21 has a die center 32 which is particularly 
adapted to be received within the die cavity 26 during 
the process of drawing the blank 22 between the die 
structures 20 and 21. 
The die structure 21 also has a pressure pad assembly 

which is designated generally by the reference numeral 
35 and such pressure pad assembly comprises an outer 
draw ring 36 and an inner draw ring’37. The outer draw 
ring 36 has an outer annular substantially planar draw 
ing surface 41, see FIG. 3, and the inner draw ring 37 
has an inner substantially planar drawing surface 42 
whereby the drawing surfaces 41 and 42 are in essence 
concentric drawing surfaces which are arranged sub 
stantially coplanar. The draw rings 36 and 37 are rela 
tively axially movable and in this example are movable 
along a vertical central axis 43 for the entire apparatus 
10, see FIG. 4, whereby the outer and inner drawing 
surfaces 41 and 42 respectively are also relatively axi 
ally movable. 
The apparatus 10 has suitable means, or a device 44, 

causing or providing relative movement in an axial di 
rection between the die structures 20 and 21 and such 
means or device 44 is shown schematically as a double 
arrow in FIG. 1. Because in this example of the inven 
tion the die structure 21 is shown as being supported in 
a ?xed position by the support 31 such relative move 
ment is provided by movement of only the die structure 
20 using device 44 which may be in the form of an actu 
ator, the ram of a press of known construction, or the 
like. Thus, upon relatively moving the die structures 20 
and 21 along the axis 43 by utilizing the moving means 
44 to move the die structure 20, the blank 22 is drawn 
between the die structures 20 and 21 to de?ne the cup 
11 and as will be readily apparent from the following 
description presented in connection with FIGS. 3-6. 
The apparatus 10 has ?uid cushion means which is 

designated generally by the reference numeral 45 and 
is preferably in the form of ?uid cushion means for the 
pressure pad assembly 35. The cushion means 45 oper 
ates to hold the rings 36 and 37 and hence their respec 
tive concentric drawing surfaces 41 and 42 against the 
bottom surface of the blank 22 at the beginning of the 
drawing action on the blank and as illustrated particu 
larly in FIG. 4. The ?uid cushion means 45 then allows 
relative movement in an axial direction between the 
inner and outer concentric drawing surfaces 42 and 41 
respectively once the peripheral edge portion 47 of the 
blank 22 has moved out of engagement with the outer 
drawing surface 41. In particular, the ?uid cushion 
means 45 allows relative axial movement of drawing 
surfaces 41 and 42 so that the distance indicated at 46, 
in FIG. 4, between the draw rings 36 and 37 is elimi 
nated once the peripheral edge portion 47 moves out 
of engagement with the outer annular drawing surface 
41 and such edge portion 47 is positioned in the man 
ner illustrated at 50 in FIG. 5. The ?uid cushion means 
also controls the inner drawing ring 37 and in particular 
the drawing surface 42 thereof when only the periph 

4 
eral edge portion 47 of blank 22 remains to be drawn 
and as illustrated at 51 in FIG. 6 to thereby prevent 
pinching and forming of a knife-like edge in the periph 
eral edge portion 47. 

5 As will be apparent particularly from FIG. 3 of the 
drawings, the outer draw ring 36 comprises a substan 
tially L-shaped ring having a vertical leg portion 52 and 
a horizontal leg portion 53 and the outer annular draw 
ing surface 41 de?nes the top horizontal surface of the 
vertical leg portion 52. The horizontal leg portion 53 
has a stepped surface which includes a raised substan 
tially horizontally extending surface portion 58. 
The inner draw ring 37 has a main portion 55 pro 

vided with a bottom surface 56 which is adapted to be 
supported on the raised surface portion 58 of the 

stepped surface 54 and the ring 37 has a downwardly 
extending vertical extension 57 de?ned as an integral 
part of the main body portion 55. The portion 57 has 
a vertical surface 60 which is arranged adjacent a verti 
cal surface 61 which adjoins the raised surface portion 
58 of the horizontal leg portion 53 and surface 60 is 
adapted to move or slide vertically relative to surface 
61. The main body portion 55 of the inner ring 37 also 
has a vertical surface 62 which is adapted to slide verti 
cally relative to an inside surface 63 of the vertically ex_ 
tending leg portion 52 of the outer ring 36. 

Fluid seal means is provided between the rings 36 
and 37 so as to de?ne a ?uid pressure chamber 70 
therebetween. In particular, such seal means comprises 
a ?uid tight annular seal 64 provided between the sur 
faces 60 and 61 and a ?uid-tight annular seal 65 pro 
vided between the surfaces 62 and 63 and the arrange 
ment of the rings 36 and 37 and the seals 64 and 65 is 
such that the ?uid pressure chamber 70 is provided be 
tween the draw rings 36 and 37 and the purpose of the 
chamber 70 will be explained subsequently. 
As seen particularly in FIG. 1, the ?uid cushion 

means 45 includes a ?uid operated tubular cylinder 71 
which supports the outer draw ring 36 and hence in es 
sence supports both draw rings 36 and 37. A ?uid 
under pressure is provided in a chamber 72 in the lower 
portion of the die structure 21 and such pressurized 
?uid operatively associates with the cylinder 71 to pro 
vide the desired movement of the rings 36 and 37 dur 
ing the drawing operation. 
The ?uid cushion means 45 has ori?ce means indi 

cated in the form of an ori?ce 74, see FIGS. 3 and 4, 
which extends through the horizontal leg portion 53 of 
the draw ring 36 and is used to introduce ?uid under 
pressure into the pressure chamber 70 and to remove 
?uid under pressure from within such chamber. The tu 
bular cylinder 71 also has a passage 76 extending axi 
ally along its length and the passage 76 has an upper 
portion in the form of a bore 77 in the wall of the cylin 
der and a passage portion 78 de?ned by a groove in the 
lower portion of the cylinder and an adjoining sleeve 
79. Thus, the ?uid in chamber 70 is in ?ow communi 
cation with the ?uid in chamber 72 via the passage 76. 

10 

25 

30 

35 

40 

45 

50 

55 

The die structure 21 also has other suitable seal 
means or seals, shown in FIG. 1 yet not described in de 
tail, to assure satisfactory operation of the ?uid cushion 
means including the cylinder 71. . 
During the drawing of a particular blank 22, the ori 

?ce 74 allows ?uid in the chamber 70 to be expelled 
therethrough and through the passage 76 to allow rela 
tive movement between the rings 36 and 37 from the 
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position of FIG. 4 to the position of FIG. 5. Once only 
the peripheral edge portion 47 of the blank remains to 
be drawn as illustrated at 51 in FIG. 6, the ori?cel74 
serves to delay the rapid introduction of the ?uid into 
the chamber 70. This delay is suf?cient to allow portion 
47 to be drawn and the cup 11 completed whereby 
there is no tendancy to pinch and thus form knife-like 
edges in the peripheral edge portion 47. Accordingly, 
the cup 11 has a planar substantially full thickness cir~ 
cular edge 14 de?ning the top of its side wall 13. 
The chamber 72 may be provided with a suitable 

fluid which may be in the form of a gas such as air 
under pressure or in the form of a liquid such as oil, or 
the like, in accordance with techniques known in the 
art. The ?uid in the chamber 72 may be supplied 
thereto and removed therefrom through appropriate 
fittings 80 and 81 as shown in FIG. 1 and in accordance 
with techniques known in the art. Further, such ?uid 
may be provided from any suitable supply source for 
such ?uid and any means known in the art may be em 
ployed to keep such ?uid under a predetermined con 
trolled pressure. 
Having described the detailed construction of the ap 

paratus 10, the description will now proceed with a 
brief presentation of the method of this invention 
which enables the drawing of a cup-shaped article or 
cup 11 and for simplicity of presentation the apparatus 
10 will be employed to describe this method; however, 
it will be appreciated that any suitable apparatus may 
be employed for this purpose. 
Accordingly, a workpiece or blank 22 is placed be 

tween associated die structures 20 and 21 of apparatus 
10 and the die structure 20 has the die cavity 26 therein 
and a planar annular drawing surface 27 while the die 
structure 21 has a plurality of concentric drawing sur 
faces including an outer drawing surface 41. and an 
inner drawing surface 42. The drawing surfaces 41 and 
42 are relatively axially movable along axis 43 of appa 
ratus 10 due to the fact that the associated pressure pad 
rings 36 and 37 with draw surfaces 41 and 42 respec 
tively thereon are relatively axially movable along such 
axis. 

The die structures 20 and 21 are then relatively axi 
ally moved; and, ‘in this example because the die struc 
ture 21 is held in a stationary position by the support 
31 moving means in the form of a moving device 44 is 
employed to move the die structure 20 relative to the 
die structure 21. During this step of relatively axially 
moving the die structures the pressure pad draw rings 
36 and 37 and hence their respective drawing surfaces 
41 and 42 are supported by ?uid cushion means 45. 
The ?uid cushion means 45 allows relative movement 
in the axial direction between the outer and inner sur 
faces 41 and 42 respectively once the peripheral edge 
portion of the blank has moved out of engagement with 
the outer drawing surface 41 and in particular, it will 
be seen that the axial movement takes place so that the 
inner draw ring 37 moves a distance 46 illustrated in 
FIG. 3. 
During this axial movement, ?uid present in the ?uid 

pressure chamber 70 is subjected to full drawing pres 
sure whereby it is forced out of the chamber 70 through 
orifice 74 to reduce the volume thereof from the vol 
ume illustrated in FIG. 4 to the comparatively small 
volume illustrated in FIGS. 5 and 6. The ?uid from the 
pressure chamber 70 is expelled through the ori?ce 74, 
passage 76, and into chamber 72. Once the edge of the 
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6 
blank is positioned inwardly of surface 41, the outer 
draw ring helps limit the magnitude of the drawing 
force on the blank 22. Further as the drawing continues 
so that only the small annular area of peripheral por 
tion 47 remains to resist the ‘drawing force or pressure, 
there would normally be a tendancy for the inner ring 
37 to spring back and pinch the peripheral portion 47. 

However, the inner ring 37 is, in essence, a ?oating 
ring and in order for it to be urged outwardly, ?uid 
must travel through the passage 76 and ori?ce 74 into 
the chamber 70 causing relative movement of the inner 
ring 37 from the position of FIG. 6 to the position of 
FIG. 4. The ori?ce 74 serves to control any tendancy 
for a rapid entry of ?uid under pressure into the cham 
ber 70 and such ori?ce serves as a built‘in delay in the 
movement of ring 37. The delay is suf?cient that with 
continued drawing movement of the die structure 20 
the peripheral portion 47 is drawn and the cup 11 is 
completed so that it has its cylindrical side wall 13 free 
of knife~like edges, or the like. 

It will be appreciated that any suitable valve means 
may be provided instead of the ori?ce 74 for introduc» 
ing a delay in the build up of pressure in chamber 70. 
However, when using orifice 74, the area of such ori 
fice is precisely controlled depending upon the operat~ 
ing characteristics of the overall apparatus 10 to intro 
duce the desired delay into the application of substan 
tial pressure against the inner ring 37 and hence pre 
vent the above described pinching action. 
Thus, it is seen that the apparatus and method of this 

invention employs a pressure pad which has a plurality 
of concentric drawing surfaces including an outer 
drawing surface and an inner drawing surface and the 
outer and inner drawing surfaces are relatively axially 
movable in a controlled manner utilizing ?uid cushion 
means so that once a cup~shaped article is drawn using 
a ?at sheet blank made of metal, or the like, the periph 
eral edge portion of the blank may be easily drawn 
without pinching and hence without the forming of 
knife-like edges therein in a manner heretofore un 
known. ‘ 

Although in this example of the invention, a plurality 
of only two concentric drawing surfaces are shown in 
the pressure pad, it will be appreciated that more than 
two drawing surfaces may be provided if desired and a 
corresponding number of cylinders associated there 
with together with suitable ori?ce means to take into 
account the different number of concentric drawing 
surfaces so that varying pressures may be provided at 
different points in the drawing operation. Further, it 
will be appreciated that suitable controls for the cylin 
ders associated with each of the drawing surfaces may 
be provided in accordance with techniques known in 
the art. 
The apparatus and method of this invention may be 

utilized to draw cup-shaped articles from a sheet blank 
made of any suitable metal; however, the apparatus and 
method of this invention has been especially effective 
in drawing sheet-like blanks of metallic materials con 
taining aluminum. 
While present exemplary embodiments of this inven 

tion, and methods of practicing the same, have been il 
lustrated and described, it will be recognized that this 
invention may be otherwise variously embodied and 
practiced within the scope of the following claims. 
What is claimed is: i 
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1. An apparatus for drawing a cup-shaped article 
from a sheet blank comprising; a ?rst die structure hav 
ing a die cavity therein and having a ?rst drawing sur 
face; a second die structure having a die center adapted 
to be received within said die cavity; a pressure pad 
comprising said second die structure; said pressure pad 
having a plurality of concentric drawing surfaces and 
including an outer drawing surface and an inner draw 
ing surface; said outer and inner drawing surfaces being 
relatively axially movable; means causing relative 
movement in an axial direction between said die struc 
tures to draw said sheet blank between said ?rst draw 
ing surface and said concentric drawing surfaces; and 
?uid cushion means for said pressure pad; said ?uid 
cushion means holding said plurality of concentric 
drawing surfaces against said blank at the beginning of 
the drawing action on said blank, allowing relative 
movement in said axial direction between said inner 
and outer surfaces once the peripheral edge portion of 
said blank has moved out of engagement with said 
outer drawing surface, and controlling said inner draw 
ing surface once the peripheral edge portion of said 
blank remains to be drawn to prevent pinching and 
forming of a knife edge in said peripheral edge portion; 
said pressure pad comprising an outer draw ring having 
said outer drawing surface de?ned thereon and an 
inner draw ring having said inner drawing surface de 
?ned thereon; said ?uid cushion means comprising a 
fluid pressure chamber between said draw rings and 
means for introducing a ?uid under pressure into said 
chamber and removing said ?uid therefrom, said means 
for introducing and removing allowing ?uid in said 
chamber to be expelled therethrough to allow said rela 
tive movement between said rings and hence said inner 
and outer surfaces and once said peripheral edge por 
tion of said blank remains to be drawn serves to delay 
introduction of ?uid in said chamber to prevent said 
pinching. 

2. An apparatus as set forth in claim 1 in which said 
means for introducing and removing said ?uid com 
prises ori?ce means. 

3. An apparatus as set forth in claim 2 in which said 
outer draw ring comprises a substantially L-shaped ring 
having a vertical leg portion and a horizontal leg por 
tion and said outer drawing surface comprises a top 
horizontal surface of said vertical leg portion. 

4. An apparatus as set forth in claim 3 in which said 
horizontal leg portion of said outer draw ring has a sub 
stantially horizontally extending surface and said inner 
draw ring is supported concentrically within said verti 
cal leg portion and has a bottom surface which is 
adapted to be supported on said horizontally extending 
surface of said horizontal leg portion. 

5. An apparatus as set forth in- claim 4 and further 
comprising seal means between said rings de?ning said 
pressure chamber. 

6. An apparatus as set forth in claim 5 in which said 
means for introducing and removing said ?uid com 
prises an ori?ce extending through said horizontal leg 
portion of said outer draw ring and communicating 
with said ?uid under pressure. 

7. An apparatus as set forth in claim 6 in which said 
?uid cushion means further comprises a ?uid operated 
cylinder supporting said outer draw ring and hence 
both of said draw rings, said ?uid operated cylinder 
having passage means therein, said passage means hav 
ing one end communicating with said ?uid under pres 
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8 
sure and its opposite end communicating with said ori 
fice. 

8. An apparatus as set forth in claim 1 and further 
comprising a support supporting said second die struc 
ture at a ?xed position and said means causing relative 
movement comprises means for moving said ?rst die 
structure toward and away from said second die struc 
ture. 

9. An apparatus as set forth in claim 8 in which said 
means for moving said ?rst die structure is in the form 
of the ram of a press. 

10. A method of drawing a cup-shaped article com 
prising the steps of; placing a sheet blank between a 
first die structure having a die cavity therein and having 
a ?rst drawing surface and a second die structure hav 
ing a die center adapted to be received within said cav 
ity; said second die structure comprising a pressure pad 
which has an outer draw ring provided with an outer 
drawing surface and an inner draw ring provided with 
an inner drawing surface with said outer and inner rings 
and their drawing surfaces being relatively axially mov 
able; relatively moving said die structures in an axial 
direction to draw said sheet blank between said draw 
ing surfaces; supporting said pressure pad with ?uid 
cushion means during said step of relatively moving; 
said ?uid cushion means holding said inner and outer 
drawing surfaces against said blank at the beginning of 
the drawing action on said blank, allowing relative 
movement in said axial direction between said inner 
and outer surfaces once the peripheral edge portion of 
said blank has moved out of engagement with said 
outer drawing surface, and controlling said inner draw 
ing surface once the peripheral edge portion of said 
blank remains to be drawn to prevent pinching and 
forming of a knife edge in said peripheral edge portion; 
said step of supporting said pressure pad with ?uid 
cushion means comprising providing a ?uid pressure 
chamber between said draw rings and introducing a 
?uid under pressure into said pressure chamber and re 
moving said ?uid therefrom through associated means, 
said associated means allowing- ?uid in said pressure 
chamber to be expelled therethrough to allow said rela 
tive movement between said rings and hence said inner 
and outer surfaces at the beginning of the drawing of 
said blank and once said peripheral edge portion of said 
blank remains to be drawn serves to delay introduction 
of ?uid in said pressure chamber to prevent said pinch 
mg. 

11. A method as set forth in claim 10 in which said 
placing step comprises placing a circular sheet blank 
between said die structures. 

12. A method as set forth in claim 10 in which said 
supporting step comprises supporting said draw rings 
with said ?uid cushion means including a ?uid operated 
cylinder which supports said outer draw ring and hence 
both of said draw rings and with means providing said 
?uid under pressure so that it operatively associates 
with said cylinder. 

13. A method as set forth in claim 10 in which said 
second die structure is supported at a ?xed position and 
said relatively moving step comprises moving said first 
die structure with associated actuating means. 

14. A method as set forth in claim 13 in which said 
step of moving said ?rst die structure with actuating 
means comprises moving said ?rst die structure with 
the ram of a press. 
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