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The present invention relates to drawing 
presses and has particular reference to a self 
contained compensating and self-acting drawing 
and clamping device for shaping and holding 

5the material being operated upon in all of its 
drawing stages. . 
The present invention is directed to an im 

proved method and apparatus for compensating 
or balancing the amount of clamping action ef 

10 fective upon the material in a series of slip grips 
in which the metal is held during each stage of 
drawing, this clamping force being automatically 
adjusted, at every stage of action, in direct ratio 
to the dirawing resistance of the materiael being 
acted upom. A similar principle of clamping ac 
tion as applied to a single drawing operation is 
disclosed in my pending application filed in the 
United States Patent Office, May 16, 1930, as 
Serial No. 452,852. 

20 The present invention relates to a series of 
drawing operations, the working forces of each 
stage being automatically controlled and applied 
in a unified compensating and balancing action. 
The principal object of the present invention 

is the provision of a method and mechanism 
for performing a series of drawing operations 
upon sheet material while preventing the forma 
tion of Wrinkles by holding the Work during each 
of the drawing actions in a slip grip having 
compensated clamping strength. 
An important object of the invention is the 

provision of a method and mechanism adapted 
to uniformly draw an article from sheet mate 
rial in a series of stages by properly holding the 
same in a varying, self-compensating clamping 
action at the different stages, these clamping ac 
tions being dependent in degree upon the re 
sistance of the material being drawn. . 
An important object of the invention is the 

40 provision of a mechanism adapted to uniformly 
draw an article from sheet material in a series 
of steps or stages by utilizing a clamping device 
at each stage which automatically adjusts itself 
to the proper degree of clamping action to pre 
vent development of wrinkles in the material. 
An important object of the invention is the 

provision of inter-acting elements hydraulically 
connected to perform a series of self-adjusting 
clamping actions in a series of drawing opera 
tions. 
An important object of the invention is the 

provision of a die mechanism for holding sheet 
material in a series of slip grips while successive 
ly drawing the same over shaping members, the degree of clamping action in the slip grips vary 
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ing the cutting operation; 

1931, serial No. a REISSUED 
ing directly with the force required in the draw 
ing operations. 
An important object of the present invention 

is the provision of a drawing mechanism wherein 
a single operating movement in one direction is 60 
transmitted through a liquid to parts of the 
mechanism to effect a corresponding series of 
resulting movements in the opposite direction. 
An important object of the invention is the 

provision of a press mechanism for forming a 65 
drawn article in a series of operations by first 
cutting a disc from sheet material and then suc 
cessively holding the same in equalized slip grips 
while successively drawing into shape. 
Numerous other objects of the invention will 70 

be apparent as it is better understood from the 
following description, which, taken in connec 
tion with the accompanying drawings, discloses 
a preferred embodiment thereof. 

Referring to the drawings: 
Figure 1. is a longitudinal sectional view 

through a cutting and drawing punch and die 
mechanism embodying the present invention, the 
view illustrating the parts in position prior to 
operation; 

Fig. 2 is an enlarged fragmentary sectional 
view of the mechanism illustrated in Fig. 1, 
this view illustrating the parts in the position 
assumed during the first drawing stage follow 

(C. 13-46) 
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Fig. 3 is a view similar to Fig. 2 illustrating 

the second drawing stage; 
Fig. 4 is a view similar to Fig. 2 illustrating 

the third drawing stage; 
Fig. 5 is a view similar to Fig. 2 illustrating 

the 4th drawing stage; and 
Fig. 6 is a view similar to Fig. 1. showing the 

position of the parts at the end of the final 
drawing operation. 
The drawing press mechanism illustrated as 

a preferred embodiment of the present invention 
is carried in a suitable press frame in the usual 
manner. Those parts which are concerned par 
ticularly with the present invention comprise 
upper movable punch members and lower die 
members. The die member º parts are supported 
on a bolster plate 11 (Figs. 1 and 6) and com 
prise a cutedge member 12 secured to the bolster 
plate by bolts 13. ?? » 
This cutedge member is provided with an 

annular cutting edge 14, the wall of which is 
undercut to provide a shoulder 15 which forms a 
termination for a vertical wall 16, extending 
downwardly in a tubular section 17 which en 
closes a chamber 18. The lower part of the tu- 10 
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2 
bular wall 17 is threaded at 21 to provide en 
gagement with the upper end of a cylindrical 
wall 22 of a cup or bowl member 23. 
A draw ring 26 is located for sliding move 

ment within the cutting wall 14 of the cutedge 
2 and is provided with an annular projecting 
shoulder 27 which engages beneath the shoulder 
15 of the cutedge 12 when the draw ring is in 
its uppermost position. The ring 26 has a 
downwardly extending tubular section 28 which 
slidingly engages inside of the inner part of the 
cup member 23 adjacent its upper end and this 
joint is rendered liquid-tight by the use of a . 
cup washer 29 seated in a groove formed on the 
bottom face of the wall 28. 
A second tubular ring 31 is provided, being 

located interior of and having sliding movement 
within the draw ring 26, the sliding joint so 
formed being rendered liquid-tight by a washer 
32 carried on the lower end of the tubular wall 
of the ring 31. The ring 31, when in its lower 
most position (Fig. 1) engages a stop shoulder 
33 formed in the wall 28 of the draw ring 26, 
the upper part of the ring 31 being of a larger 
diameter, as illustrated, to insure such engage 
ment. 
A third tubular ring 35 is used, being located 

for sliding movement within the ring 31, its 
outer wall being of larger diameter above than 
a lower tubular wall 36. The juncture between 
these two outside diameters provides a stop for 
a shouldcr 37 formed on the inside of the ring 
31 and insures a definite relation of the rings 31, 
35 when the latter is in its lowermost position. 
A fourth ring 41 is provided, being located 

inside of the ring 35 and extending downwardly 
in a tubular Wall 42, the Outer diameter of 
which is less than the outer diameter of the 
lupper part of the ring, this construction pro 
viding a stop for engagement with a shoulder 43 
formed in the ring 35 when the ring 41 is in 
its lowermost position, (Fig. 1). The ring 41 has 
sliding movement in the ring 35 and a liquid 
tight sliding joint is provided by a cup washer 
44 inserted in an annular groove formed on the 
lower end of the tubular extension 42 of the 
ring 41. 
An anvil block 51 is located and has sliding 

novement within the ring 41 and is formed with 
a downwardly extending part 52, the outer di 
ameter of which is less than the outer diameter 
of the upper part of the block. The junction 
between the . diameters provides a stop for en 
gagcment with a shoulder 53 formed in the part 
42 of the ring 41 when the anvil block is in its 
normal or lowermost position, as shown in Fig. 
1. A liquid-tight sliding joint is maintained 
therebetween by a cup washer 54 carried on the 
lower surface of the extension 52. 
Thc anvil block 51 and its surrounding rings, 

41, 35, 31, 26, are held in a normal or lowered 
position by a Spring 56 located within a central 
vertical bore 57 formed in the anvil block 51, 
the lower part of the spring extending down 
Wardly within the cup member 23. The upper 
end of the Spring is engaged by an eye 61 car 
ried in a screw plug 62 threadedly engaged in 
the upper end of the anvil block 51, this plug 
closing the upper end of the bore 57. 
The lower end of the spring is engaged in 

similar manner in an eye 63 passing through 
a shouldered washer 64 seated within an open 
ing 65 formed in the bottom wall of the bowl 
23. The eye 63 extends through the washer 
64 and merges into a second eye 66 on the out 
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side of the washer. This construction allows 
eaSy aSSembly of the lower die elementS. 

In this assembling the Spring 56 must be 
located after the other parts are properly placed 
in their nested positions (Fig. 1), the plug 62 
at that time, with the spring 56 hanging from 
its eye 61, being threaded in position within 
the upper end of the anvil block 5. The lower 
ead of the Spring is thereupon engaged by a 
Wire or cord and is Stretched outside of and 
pculled beyond the bottom wall of the cup mem 
ber. The eye 63, assembled with the Washer 
64, is then hooked over the lower end of the 
Spring 56 and the Spring is allowed to retract 
until the Washer 64 is seated Within its counter 
bore 65. The eye 66 provides a hold or handle 
to allow this seating action. 
The Washer and its parts are then Sealed 

by a screw plug 67 threadedly secured into the 
bottom wall of the bowl 23. 
A liquid, designated by the numeral 71, which 

may be oil, glycerine, or the like, is contained 
Within the bowl 23 (Figs. 1 and 6). A sufficient 
quantity of liquid is used to completely fill 
the chamber below the lower ends of the anvil 
block and the Surrounding rings. The vertical 
bore 57 of the anvil block is also completely 
filled with liquid. 
This liquid may be conveniently inserted 

through a check valve nipple 72 of any usual 
construction which is threadedly secured in the 
bottom of the bowl. When the chamber with 
the assembled die parts is ready to be filled 
with louid the entire unit is inverted, this being 
before the unit is inserted on the bolster plate 
11 and before it is put in the press. The nipple 
72 is entirely removed and the parts are held 
in their normal or locked positions. 
The liquid is then filled into the chamber 

through the nipple opening, air escaping there 
through as the filling takes place. When the 
chamber is completely filled with liquid running 
over, the nipple 72 is screwed home, entirely 
closing the chamber and preventing displacement 
of the liquid. The check valve is subsequently 
used from time to time to permit insertion of 
added charges of the liquid to maintain a full 
capacity within the chamber. 
A strip of sheet material 75 may constitute 

the work being operated upon by the press 
mechanism and this strip is first positioned in 
the die where it rests on the upper Surfaces of 
the rings 26, 31, 35, 41 and the upper surface 
of the anvil block 51 which are in the same 
horizontal plane as illustrated in Fig. 1. 
The upper movable punch members which 

also constitute the actuating elements for the 
cutting and drawing operations, comprise a 
punch head 81 having a stem 82. This punch 
head moves up and down along a vertical axis 
in the usual and preferred manner, as in a press 
side with which the stem is connected. 
The punch head 81 is centrally recessed in 

a series of counterbores of different diameters, 
the larger recess being located adjacent the 
lower end and constituting a chamber 85. This 
chamber is enclosed by a cylindrical wall 86 
which joins at its top with an annular inclined 
Wall 87 leading into the second recess formed 
as a chamber 88. A cylindrical Wall 89 encloses 
this chamber and joins with an inclined wall 
91 above which leads into the third recess 
formed as a chamber 92. This chamber is 
enclosed by a cylindrical wall 93 and the upper 
end of the chamber communicates with a fourth 

80 

85 

90 

95 

100 

05 

110 

15 

120 

125 

130 

35 

140 

145 

150 



5 

1967,245 
recess or chamber 94 which is enclosed by a 
cylindrical wall 95, this being the smallest of 
the chambers. . . 
A knockout pad 96 is located within the cham 

5 ber 94 and is provided with an upwardly ex- . 
tending knockout rod or stem 97 normally held 
in raised position (Figs. and 6) by a spring 
98 surrounding the upper end of the stem and 
resting at its lower end within a counterbore 
99 formed in the stem, 82. An adjusting nut 
101 and a locknut 102 threadedly engage the 
upper erad of the stem and confine the spring 
98 in Operating position. 

In operation the punch head 81 and the draw 
ring 26 constitute the proper instrumentalities 
for camping the strip of sheet materia 5 just 

O 

prior to a disc being severed therefrom and, 
following this cutting action they provide the 
first slip grip on the edge of the disc while 
it is being drawn in the first drawing stage. 
To bring these instrumentalities into action, 

the punch head 81 is lowered, the sheet material 
75 being then clamped between the upper sur 
face of the draw ring 26 and a lower face 105 of 
the head and the disc is cut out. Continued 
downward movement of the head from this point 

25 

of engagement is resisted by the liquid 71 acting 
against the lower end of the draw ring 26 and 
the reaction resulting therefrom provides the 
proper clamping grip on the. Outer edge of the 
disc as the first drawing begins. * 
In this drawing operation, the draw ring 2 

is forced down into the liquid which is non 
compressible and this force is transmitted up 
Wardly thereby against the bottom faces of the 

30 

35 
rings 31, 35, 41, and the block 51 forcing these 
parts upwardly andi into the dise altering its 
shape by drawing it into a shell 06 (Fig. 2) 
having a flange 107. The flange 107 is the part 
engaged between the instrumentalities 8, 26, 
being gradually pulled out of the slip grip 
formed thereby. The central part of the shell 

, is drawn over the anvil block 51 and over the 
draw rings 41, 35, 31, which are held locked 
together by their respective shouldered connec 
tions. The four parts all constitute anvil elle 
ments for this drawing stage. 

It is the resistance against bending of the 
metal in the work being drawn which deter 
mines the amount of clamping action in the slip 
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acting merely as a freely flowing connection. 
Such resistance must be overcome to change 
the disc and draw it into shell form and this 
neceSSary force is applied by the descending 
punch head acting through the slip grip as soon 
as drawing takes place. 
in this way is self-acting and self-compensating 
at all stages of drawing. This will be observed 
throughout the operations that follow. 
The upper end of the draw ring 31 is tapered 

at its Outer edge to provide a conical Wall 09 
and the shell 106 as it is being tightly drawn 
over the anvil elements in this stage of the first 
operation assumes the same shape adjacent the 
conical wall, as illustrated in the drawing being 
thus formed into a conical Wall 111. 
Downward movement of the head 81 with the 

corresponding upward movement of the anvil 
parts continues until the entire flange 107 is 
drawn off and there then results a shell 112 
(Fig. 3) having a cylindical wail 113 located ex 
terior of the outer wall of and resting on the 
upper part of the draw ring 31 being inside of 
the Wall 86 of the chamber 85. The diameters 
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grip holding the edges of the work, the liquid 

3 
of these Walls are dimensioned to accommodate 
the normal metal thickness of this cylindrical 
wall 113 of the shell 112. 

During this drawing stroke the ring 3 with 
the other anvil elements has been lifted until 
the conical wall 1 of the shell 112 is brought . 
into engagement with the wall 8 of the punch 
head. This wall of the shell 112 is thus tightly 
held between the punch head 81 and the ring 
31 and the shell and the die parts are ready for 
the second stage of the drawing operation which 
immediately follows. 

In this Second stage of drawing, the walls 
109, 87 of the respective parts 31, 81 consti 
tute the instrumentalities for clamping the shell 
112 in a slip grip, effective at its inclined wall 
111, while the shell is drawn up into the chamber 
88. The ring 31 ceases to be an anvil and be 
comes a draw ring. " The active moving mem 
ber is still the head 81 but with it now travels 
downwardly the draw rings 26 and 31 which 
push down into the liquid displacing it and 
CaLSing a Corresponding UpWard movement of 
the rings 35, 41 and the anvil block 51, all of 
these now being anvil elements, the upper faces 
of these members being still manitained in a 
horizontal plane as they are bodily lifted. 
The wall 113 thus slips through the slip grip 

passage between the walls 87 and 109, the shell 
12 being altered in shape as it is drawn from 
the position illustrated in Fig. 3 into the posi- . 
tion illustrated in Fig. 4, this view showing the 
completion of the second drawing operation. 
A shell 115 is thus produced. 
The upper end of the ring 35 adjacent its 

outer edge is formed as a conical wall 116 and 
it is over this wall that the metal of the shell 
is formed to produce a wall 117. The uppermost 
position of the draw ring 35 and the other anvi 
parts at the end of the Second drawing stage 
brings the conical surface 116 so that it clamps 
the wall 117 of the she 115 tightly against the 
wall 91, the shell being fully within the chamber 
88 and a cylindrical wall 118 being formed. The 
draw ring 35 is thus in position to provide a 
clamping instrumentality for the next suc 
ceeding or third stage of drawing operation. 

During the third drawing stage the ring 35 
ceases to act as an anvil element and functions 
as a draw ring while the shell 115 is further re 
duced in diameter and altered in shape by 
movement of the parts from the position illus 
trated in Fig. 4, to that illustrated in Fig. 5. 
The latter view shows the relation of the die 

The improved slip grip 

parts at the completion of the third drawing 
operation and shows a shell 121 formed thereby. 
For this drawing of the shell the head 81. 

and draw rings 26, 31 and 35 are moved down 
wardly, this force reacting through the liquid 
71 to lift the draw ring 41 and the anvil block 
51, these parts constituting the anvil elements. 
The walls 117 and 118 of the shell 115 are 
drawn through the proper slip grip afforded by 
the walls 116, 91 during the formation of the 
Shell: 121. Such a shell is draWIn Over an Upper 
rounded edge 122 formed in the ring 41 and is, 
therefore, formed with a rounded corner 123 
which extends into a cylindrical wall 124. 
At the completion of this drawing stage, the 

upper rounded edge 122 has brought the 
rounded corner 123 of the shell 121 into en 
gagement with an annular groove 125 formed 
at the junction of the walls 93, 95 of the cham 
bers 92, 94 and the parts are in position for 
the next stage of drawing operation. These 
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4. 
walls 122, 125 now provide the necessary slip 
grip, the ring 41 and head 81 constituting in 
strumentalities for this clamping of the metal 
in the slip grip. 

In the final drawing operation which im 
mediately follows, the she 121 is further re 
duced and altered in shape to provide a cup 
member 13 (Fig. 6) having a cylindrical wall 
132 and an offset Wall 134 which is of the same 
diameter as the diameter of the wall 124 of the 
shell 121, being in fact, a remnant of that wall 
mot diraWin through the Slip grip. 

In such a final drawing movement the draw 
rings 26, 31, 35, 41 move with the hcad 81, the 
anvil function being solely performed by the 
anwill block 51. Again; it is the doWWard 
movement of the draw ring parts and their 
pressure against the liquid 7 that reacts as 
a lifting force on the anvil block 51. The cup 
member 13 is now connpletely formed, its up 
per wall being in contact with the knockout 
pad 96. Fig. 6 shows the position of the parts 
at the completion of the drawing operations. 

It will be understood that the four distinct 
drawing operations which have been separat.cly 
disclosed in the drawings follow one another 
without any interruption and during a single 
downward movement of the punch head. Four 
operations are here given as an example of What 
can be done but variations may be made upon 
the number of rings provided. It Will also be 
observed that the anvil block 51 constantly 
rises. At such time the spring 56 is extended 
further and further until it reaches its finally 
expanded position as disclosed in Fig. 6, when 
the completely drawn article or cup member 13 
is produced. . 
Upon the ascent of the die 81 the Spring 56 

pulling down upon the anvil, 51 through the 
hydraulic medium returns all of the parts to 
their normal position in readiness for the draw 
ing of the next succeeding disc to be cut from 
the Sheet. m 

It will be understood that the Spring 56 is 
sufficiently strong to restore these parts to their 
locked positions while the draw ring 26 foll 
ows up with the rising head 81. At the time 
the surface 105 of the punch head 81 leaves 
the upper surface of the draw ring 26, the parts 
26, 31, 35, 41 and 51 have reached their normal 
lowered positions, as illustrated in Fig. 1. 
During this restoring of thc parts to normal 

position and during the downward movement 
of the anvil block 51, the drawn cup member 13 
remains in the chamber 94. As the punch head 
81 nears the upward end of its travel, this be 
ing after the head is above and clear of the 
lower die mechanism, the upper end of the 
rod 97 is engaged by any suitable stationary 
part on the machine. The pad 96 being thus 
held against further movement, with the head 
81 continually rising, the upper wall of the 
chamber 94 moves away from tline padi 96 untii 
the pad is at the lower end of the chamber. 
The cup member 131 is in this way stripped or 
ejected from the chumber 94 and i fals through 
the other chambers and out of the head 8. 

It is thought that the invention and many of 
its attendant advantages will be understood 
from the foregoing description, and it will be 
apparent that various changes may be made in 
the form, construction and arrangement of the 
parts without departing from the Spirit and 
scope of the invention or sacrificing all of its 
materiai advantages, the form heri before de 

1,967,245 
scribed being merely a preferred embodiment 
thereof. 

claim: 
1. The art of drawing metal, which comprises 

diaWing sheet material over a plurality of nested 
anvil elements while holding its outer edges in 
a succession of Slip grips having their clamping 
pressures hydraulically transmitted by drawing 
"CSistance on said anvils and pulling the inner 
1nost anvil elements in a direction opposite to 
Said pressures. 

2. The art of drawing metal, which comprises 
drawing Sheet material in Stages over a plurality 
of Concentric anvil elements while holding its 
outer edges at each stage in hydraulic self 
CompCnSating Slip grips, a Said arivil element of 
Once drawing Stage providing a slip grip for the 
next succeeding stage at the same time pulling 
the innermost anvill element in a direction opp 
posite to the hydraulic gripping. 

3. The art of drawing metal, which comprises 
drawing sheet material in a serics of drawing 
operations over a plurality of anvils formed of 
ncSted anvil elementS by utilizing a different. 
size of anvil for each stage of operation be 
ginning with the larger anvil made up of the 
greatest number of elements while holding the 
outer edges of the material at cach stage in a 
slip grip having its clamping pressure hydrauli 
cally transmitted thereto by the anvil in use, 
and pulling Said anvils Successively one by thc 
other in a direction opposite to said clainping 
pressureS. 

4. The art of drawing metal, which comprises 
drawing sheet material in a Series of drawing 
operations by successively drawing the material 
Over One of a plurality Of ne:Sted in Vill elements 
while holding the outer edge of the material at 
each stage in a slip grip, a part of the anvil 
of one stage becoming an element in the slip 
grip for the next succeeding stage, the clamping 
pressure of each slip grip being hydraulically 
transmitted thereto by the anvil in use, and 
pulling said anvils Successively one by the other 
in a direction opposite to Said camping pressures. 

5. In a drawing preSS mechanism, the cornbi 
nation of punch head and a plurality of pairs of 

it 

li 

19 r. 

opposed substantially concentric inner and outer 
instrumentalities clamping material to be 
drawn in successive slip grips, a plurality of 
anvils over which the material is drawn in 
states as it is successively removed from its slip 
grips, means for moving Said instrumentalities 
to effect the drawing of said material, and hy 
draulic connecting means in which he rower 
parts of the anvils are directly innersed, arii 
operating between Said a vils and One of Cuci 
pair of said instrumentalities wherciby movic 
ment of the latter is transmitted through the 
liquid to said anvils causing then to move in 
an opposing direction, hydraulic means being 
closed to external pressure and the operative 
hydraulic pressure on the inner instrumentalitics 
being caused by the contrary movement of an 
outer said instrumentality. 

6. In a drawing press mechanism, the combina 
tion of a plurality of die members locatedi con 
centrically of each other, an actuating punch 
member adapted to progressively clamp the edges 
of a sheet materia disc being drawn gainst 
said die members during a single working strok( 
to form a slip grip at each engagement, and 
hydraulic reans for transmitting the moving 
force of Said actuating punch member to said 
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die members to move them in an opposite i di 
rection and to force the central part of said disc 
through said slip grips and draw it into shell 
form, shoulders formed on saidi die members, 

5 and a Spring drawing the inner die member in a 
direction away from said punch member. 

7. In a drawing press mechanism, the com 
bination of a plurality of die members located 
concentrically of each other, an actuating punch 

10 member adapted to progressively clamp the edges 
of a sheet material disc being drawn against 
Said die members during a single working stroke 
to form a slip grip at each engagement, and 
hydraulic means for transmitting the moving 

15 force cf said actuating punch member to said 
die members. to move them in an opposite di 
rection and to force the central part of Said 
disc through said slip grips and draw it into 
shell form, said punch member preventing an 

20 opposite movement of a said die member after 
it ceases to function as a slip grip, shoulders 
formed on said die members, and a spring draw 
ing the inner die member in a direction away 
from said punch member. 

8. In a drawing press mechanism, the combi 
nation of a plurality of die members located con 
centrically of each other and having shoulders 
Whereby each inner die member holds each outer 
die member from individual upward movement, 

30 an actuating punch member adapted to progres 
Sively clamp' the edges of a sheet material disc 
being drawn against said die members during a 
Single Working stroke to form a slip grip at each 
engagement, hydraulic means, for transmitting 

35 the moving force of said actuating punch mem 
ber to said die members to move them in an 
Opposite direction and to force the central part 
of said disc through said slip grips and draw 
it into shell form, and devices including a spring 

40 connected with the innermost die member for 
restoring Said die parts to normal position When 
disengaged by said punch member. 

9. A drawing press mechanism comprising, in 
combination a plurality of die members located 

45 one within the other and having sliding move 
ment therebetween, an actuating punch mem 
ber having , movement toward said die members 
and adapted to perform a succession of draw 
ing operations during its working stroke by first 

50 engaging the edges of a disc of sheet material 
and clamping it against the outer of said dies 
in a slip grip forcing the said die downwardly 
While drawing said disc into shell form over the 
other inner dies and withdrawing its said edges 

55 from said slip grip and then further engaging in 
succession the other of said die members and 
forming other slip grips while progressively draw 
ing the said shell into smaller form over the re 
maining inner die members, and hydraulic means 

60 in which the lower º part of each die member is 
directly immersed for transmitting the force of 
movement of each engaged die member to the 
other non-engaged die members forcing them 
upwardly against the work to produce the said 

65 shell forms. 
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10. In a drawing press mechanism, the com 

bination of a plurality of die members located 
concentrically of each other, an actuating punch 
member adapted to progressively clamp the'edges 
of a sheet material disc being drawn against 
said die members during a single working stroke 
to form a slip grip at each engagement, and 
hydraulic means closed to external hydraulic 
preSSure for transmitting the moving force of 
Said actuating punch member to said die mem 
bers to move them in an opposite direction and 
to force the central part of said disc through 
Said slip gripS and draw it into shell form. 

11. The combination of a punch, an opposed 
Cutting and gripping die, inner drawing dies 
concentric within said cutting die, and a bowl 
filled with a fluid in which the lower ends of 
Said dies are immersed, said bowl being closed 
to external hydraulic pressure. 

12. The art of drawing metal, which com 
prises drawing sheet material in stages over 
Outer and inner anvil elements while holding 
its outer edges in hydraulic self-compensating 
slip grips, a said anvil element of one draw 
ing Stage providing a slip grip for the next suc 
ceeding stage, such clamping pressure of each 
slip grip at any given stage in the drawing 
Operation being determined by the resistance 
against bending of the material on the anvil in 
use, by transmitting the initial die pressure to 
a confined body of practically non-compressible 
fluid and causing said fluid to be displaced by 
an Outer die element so as to propel and give 
drawing movement to an inner die element. 

13. The art of drawing sheet metal to elon 
gated Cup formation, which consists in drawing 
the metal Successively to cup-shapes of decreas 
ing diameter, by causing an outer die element 
to displace a practically non-compressible fluid 
in a single confined body of the same, so that 
the displaced fluid propels and gives drawing 
movement to an inner die element. 

14. The art of drawing sheet metal to cup 
formation, Which consists in drawing it succes 
sively to cup shapes of decreasing diameter, the 
while maintaining an hydraulic pressure on the 
drawing elements and on the material in amount 
proportionate to the resistance said material 
progressively reposes to the drawing, by caus 
ing an Outer die element to displace a Substan 
tially non-compressible fluid in a single confined 
body of the same, so that the displaced fluid 
propels and gives drawing movement to an inner 
die element. 

15. The art of drawing sheet metal to cup 
formation, which consists in applying pressure 
to the sheet metal and thereby gripping the 
metal against an outer gripping element, and 
causing the movement of the outer gripping 
element, and thereby displacing a confined prac-185 
tically non-compressible fluid, and causing said 
displaced fluid to apply drawing pressure in an 
Opposite direction to an inner die or dieS. 
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