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57) . ABSTRACT 
A machine for the magnetomotive forming of metallic 
objects includes a die composed of a plurality of die 
sections, adjacent die sections being articulated to 
gether about a joining line on the inner surfaces 
thereof, said inner surfaces and joining line of each 
pair of articulated die sections being coated with a 
layer of flexible material, e.g. a rubber of 65° Shore 
hardness, which can carry or transmit an intaglio or 
cameo image. Means are provided for moving the die 
sections apart and together about a magnetomotive 
induction coil. 

8 Claims, 3 Drawing Figures 
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3,810,373 
MACHINE FOR THE MAGNETOMOTIVE 
FORMING OF METALLIC OBJECTS 

The invention relates to the magnetomotive forming 
of metal objects. 
For magnetomotively bulging generally cylindrical 

objects such as cans, a coil is placed inside the object 
which is itself placed in a die. An electric discharge to 
the coil,of the order of several kJ, induces a current to 
flow in the object in a direction opposite to that in the 
coil. The magnetic field associated with the induced 
current reacts against the magnetic field associated 
with the coil current thus subjecting the object to a very 
high outwardly directed force so that the object yields 
and is outwardly compressed against the die. Imprints 
on the die are thus impressed onto the object. In order 
to avoid energy losses due to induction in the die, the 
die is generally provided in a synthetic insulating mate 
rial.. 
To enable removal of the formed generally cylindri 

cal object, split dies including a plurality of die sections 
are usually employed, and the object is removed as in 
dressing operations in conventional die casting. This, 
however, may involve difficulties when the die has im 
prints which terminate in the proximity of a joint be 
tween sections of the split die, which difficulty is met 
in dressing operations in general. 
The invention proposes a simple and inexpensive so 

lution to this problem in the case of a die for magneto 
motive forming. 
According to the invention, a machine for the mag 

netomotive forming of metallic objects includes a die 
composed of a plurality of die sections, pairs of adja 
cent die sections being articulated together about a 
joining line on the inner surfaces thereof, a magneto 
motive induction coil, and means for moving said die 
sections apart and together about said coil, the inner 
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The means for moving the die sections apart and to 

gether can include, for each pair of articulated die sec 
tions, a pin fixed to each die section and protruding 
from an outer surface thereof, a traction spring joining . 
the pins of the two die sections of each pair, said spring 
tending to pivotally open out said sections, a bearing 
piece adapted to bear against the outer surfaces of the 
two die sections of each pair, and means for moving the 
bearing pieces of said pairs of die sections in synchroni 
zation either away from or towards a central axis of the 
die, said bearing pieces being adapted during move 
ment thereof towards the die axis, when part of said 
flexible layer over the joining lines of pairs of die sec 
tions comes to bear against an object placed in the die 
and about said coil, to pivotally close together the die 
sections of each pair against the action of said springs. 
The accompanying schematic drawings show, by way 

of example, an embodiment of the invention. In the 
drawings: - 

FIG. 1 is an overall side elevational view of a machine 
according to the invention; 
FIG. 2 is a partial view of the machine, partly in ele 

vation and partly in cross-section taken along line Z-Z 
of FIG. 3; and 
FIG. 3 is a cut-away plan view of the part shown in 

FIG. 2. 
The machine shown comprises three dies 1,2 and 3, 

of cylindrical shape in the closed position, each includ 
ing two pairs of articulated die sections 4, 5 and 6, 7 the 
upper sections 4, 5 being carried by an upper support 
8, and the lower sections 6, 7 being carried by a lower 
support 9. The machine is symmetrical about the verti 
cal plane X-X, so that the following description is 
confined to the left-hand part of the machine. The dies 
and their supports are also symmetrical about the hori 
Zontal plane Y-Y, which corresponds to the plane of 

surfaces and said joining line of each pair of articulated 
die sections being coated with a layer of flexible mate 
rial. 
The flexible layer, which may have a thickness of sev 

eral millimetres, allows separation of the die sections 
by a pivotal movement of the articulated pairs of sec 
tions in a manner to facilitate removal of the mag 
netomotively formed object from the die. The flexible 
layer also allows a very tight fit between the object to 
be formed and the die. 
The machine may include at least two pairs of articu 

lated die sections, said means for moving said die sec 
tions apart and together including means for simulta 
neously moving each pair of articulated die sections 
away from or towards a central axis of the die to open 
or close the die respectively, means for pivotally open 
ing out the two die sections of each pair during opening 
of the die, and means for pivotally closing up the two 
die sections of each pair during closing of the die. 
When said die includes at least three die sections, the 

inner surfaces and joining lines of the adjacent pairs of 
die sections can be coated with a single continuous 
layer of flexible material extending from one extreme 
edge of one end die section to another extreme edge of 
another end die section, which extreme edges meet to 
gether in a closed position of the die, said means for 
moving said die sections apart and together including 
means for pivotally moving each adjacent pair of die 
sections about their joining line. 
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joining of the opposed pairs of sections of the dies, as 
well as being symmetrical about the vertical plane 
Z-Z. In FIG. 2, the sections 4 and 5 are shown in the 
closed position of the die, while the sections 6 and 7 are 
shown in the open position of the die. This representa 
tion is of course given solely for the purpose of explana 
tion, since in operation all of the die sections are open 
or closed simultaneously. 
The centre of the dies receive induction coils 10 

through which a battery of capacitors, not shown, may 
be discharged, this technique being known per se. The 
induction coils can, for example, be supported by a 
known type of unit carrying the battery of capacitors. 

The upper support 8 carries three curved plates 11 
defining cylindrical surfaces whose axes coincide, when 
the dies are in the closed position, with the axes of the 
respective dies. The lower support 9 is provided with 
analogous plates 12. The plates 11 and 12 each include 
oblong holes 13,14, and 13", 14 respectively, through 

O which holes pins 15 and 16 engage. As shown for the 

65 

upper pins 15,16, these pins are screwed in the respec 
tive sections 4 and 5 and have cylindrical parts 15a, 16a 
respectively which pass through holes. 13, 14, in the 
plates 11. These holes are disposed along the central 
plane Z-Z and are symmetrical about the plane of ar 
ticulation of the sections 4,5 and 6,7. Adjacent to the 
outer faces of plates 11, said parts 15a, 16a carry stop 
forming flanges 15b, 16b respectively. The outer ends 
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of pins 15 and 16 are connected by a traction spring 17. 

The inside of each pair of articulated die section is 
covered with a continuous layer 18, 19 respectively of 
a flexible material, which forms a flexible articulation 5 
between each pair of sections. The material of these 
layers, for example a rubber of 65° Shore hardness, is 
able to carry or transmit an intaglio or cameo image. 
The die sections are provided for example in Technyl 
(Registered Trade Mark) nylon. 10 
The supports 8 and 9, which can move apart from 

one another and towards one another, are held in posi 
tion and guided in relation to one another by four verti 
cal guide rods 20. The support 9 is additionally guided 
in vertical slideways 21 fixed to a frame 22". 15 
To each of the ends of supports 8 and 9 are attached 

two pairs of arms 22, 23. The other ends of each pair 
of arms 22 and 23 are pivotally mounted to a head 24 
of a piston 25 slidably mounted in two bearings 26 and 
27 and driven by a cross-bar 28 the middle of which is 20 
fixed to the end of a piston 29 of a pneumatic jack 30. 
An identical jack is provided at the right hand end of 
the machine for actuation of a piston analogous to pis 
ton 25. The two jacks have a common supply in a man 
ner such that their movements are exactly synchro- 25 
nized. In FIG. 1 and in full lines in FIG. 2, the piston 
25 is shown in a position corresponding to the closed 
position of the dies. In the open position, the piston 25 
moves inwards to bring head 24 to position 24', as indi 
cated in broken lines in FIG. 2, thus bringing the pairs 30 
of arms into a vertical position, as shown for arm 23 in 
FIG 2. 
Operation of the described machine is as follows: 
With the dies open, i.e., in the position shown for 

support 9 in FIG. 2, the piston head 24 is in position 3 
24', and the sections 6 and 7 are held opened out rela 
tive to one another by means of spring 17", pivotal 
opening of the sections being limited on the one hand 
by the ends of the oblong holes 13' and 14" against 
which pins 15' and 16' abut and, on the other hand, by 40 
contact of the sections 6 and 7 at 31. Although the 
spring 17 tends to further pivot the pins 15' and 16' 
about their points of contact against the ends of holes 
13' and 14", and thus separate the sections 6 and 7, 
such separation is prevented by the layer 19. With all 
of the die sections in this open position, an object to be 
formed, for example a cylindrical aluminium blank 
(not shown) for forming a can, is introduced about the 
coil 10 by means not shown. After introduction of the 
object, the dies are closed up by moving pistons 25 
apart, the arms 22, 23 coming into the position shown 
in FIG. 1. The effect of the traction on the arms 22, 23 
is to move the supports 8 and 9 towards one another, 
i.e., to move together the pairs of sections 4, 5 and 6, 
7. During this moving together, the points of flexion 
19a of layers 19 come to bear against the object and the 
pair of sections pivot about the thus formed bearing 
points so as to close up about the object under the ac 
tion of the curved plates 11 and 12 which act on each 
of the sections, as shown at points 12a and 12b for the 
plate 12 (FIG. 2). This system with three points of ac 
tion for each pair of die sections ensures closing of the 
die in a very advantageous manner. At the end of 
movement, the outer-surfaces of the die sections come 
to bear closely against the inner cylindrical surfaces of 
plates 11 and 12, which ensures that the sections are 
held accurately concentric. End faces 32 and 33 of 
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4. 
sections 6 and 7 come to bear against end faces 34 and 
35 of the sections 4 and 5 along the joining plane 
Y-Y, and the elasticity of layer 19 ensures an excel 
lent closing of the die. 
Opening of the dies, after magnetomotive forming of 

the object by discharging the battery of capacitors 
through coils 10, takes place with a movement the re 
verse of that described, opening out of the die sections 
of each pair being ensured by the springs 17, 17", and 
the sections pivoting during opening about their line 36 
of contact. 
Thus, during opening of the dies, the die sections au 

tomatically move apart from the formed objects, disen 
gaging from the relief formed on the objects and allow 
ing extraction of the formed objects without difficulty. 

Generally speaking, the described machine has the 
following advantages: 
easy extraction of the formed objects even when the 

latter have a relief terminating in the proximity of 
the joining plane (i.e., plane Y-Y); 

presence of a single exposed joining plane, the other 
joining plane (vertical looking at FIGS. 1 and2) 
being concealed by the flexible layer of the dies; 

automatic centring of the objects to be formed during 
closing of the dies; 

very tight fit of the objects to be formed in the dies; 

automatic opening of the die sections; 
possibility of rapid removal of the die sections in 
order to change the dimensions or the engraving. 

Of course, it is possible to increase the number of ar 
ticulated sections joined by a single continuous flexible 
inner layer over the joining lines between the adjacent 
sections. 

In the described example, the joining plane (Y-Y) 
of the die may leave two traces on the formed objects 
along diametrally opposed lines. It is possible to elimi 
nate one of these traces by providing a single continu 
ous flexible layer extending from the face 32 of section 
7 to the face 34 of section 5, thus articulating the sec 
tions 4 and 6 about their edges 37,38. Automatic open 
ing can be provided by a device including pins 15 and 
16 similar to those described, and with a curved plate 
analogous to plates 11 and 12 but disposed generally 
vertically (looking at FIG. 2) and which can be moved 
outwards or inwards by means of arms articulated on 
the supports 8 and 9 in a similar manner to arms 22 and 
23. 
The flexible layer 18, 19 not only serves to articulate 

the die sections together, but also either carries an inta 
glio or cameo image, or is stuck closely over and trans 
mits a profiled shape on the inner surfaces of the die 
sections to the objects to be formed, 

I claim: 
1. A machine for the forming of metallic objects 

comprising, a die made of a plurality of pairs of die sec 
tions, disposed with the pairs in opposed positions, 
forming means disposed interiorly of the die sections 
articulating corresponding die sections for opening and 
closing of the die by relative opening and closing move 
ment of the paired die sections, said forming means 
having therein inner surfaces continuous from one of 
the paired sections to a next adjacent section of a pair 
effective to shape metallic objects subjected to magne 
tomotive forming within the die, said forming means 
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having means articulating the individual pairs of sec 
tions along next adjacent edges thereof and overlap 
ping said edges, said forming means comprising a layer 
of flexible material continuous from one die section to 
another die section of a pair of die sections, and means 
for actuating the pairs of die sections to an open and a 
closed position. 
2. A machine for the forming of metallic objects ac 

cording to claim 1, including means inside of the die 
sections when closed for effecting magnetomotive 
forming of metallic objects in the die in conjunction 
with said forming means. 

3. A machine for the forming of metallic objects ac 
cording to claim 2, in which said pairs of die sections 
comprises two pairs of die sections, each section having 
an arcuate configuration, said two pairs being disposed 
opposed for joining along a plane when closed, each die 
section being less than a quadrant to allow opening the 
individual pairs along their articulated edges. 
4. A machine for the forming of metallic objects ac 

cording to claim 3, including means for each pair of die 
sections automatically opening a corresponding pair of 
die sections by pivotal movement along the articulated 
edges thereof. 

5. A machine for the forming of metallic objects ac 
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6 
cording to claim 4, in which the last-mentioned means 
comprises a spring biasing the individual die section of 
a corresponding pair toward a direction for effecting 
pivotal movement at the articulated adjacent edges 
thereof for opening the pair of die sections, and means 
guiding each pair of die sections during the opening 
and closing thereof. 
6. A machine for the forming of metallic objects ac 

cording to claim 1, in which said forming means inner 
surfaces comprise an intaglio and/or cameo image 
thereon. 

7. A machine for the forming of metallic objects ac 
cording to claim 1, in which said means for actuating 
the pairs of die sections to an open and a closed posi 
tion comprises means separating one pair of die sec 
tions from another pair of die sections along a separa 
tion plane to open the die sections and contacting said 
one pair with said another pair along said plane to close 
the die sections. 

8. A machine for the forming of metallic objects ac 
cording to claim 7, in which said die sections comprise 
two pairs of die sections defining each die, one pair of 
each two pairs being disposed on opposite sides of said plane. 
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