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This invention relates to a device for transporting blanks 
of ferromagnetic material vertically of their plane along a 
path. More speci?cally this invention relates to a device 
for feeding blanks from the top of a stack to a machine 
tool, the stack being provided with magnets. In known 
devices of this type the magnets are arranged only at the 
upper end of the stack and serve for spreading the blanks, 
i.e. they are intended to prevent two blanks from sticking 
together at their edges due to the presence of burr thereon 
and being taken together from the stack and fed to the 
machine tool. The spreading effect is due to the fact that 
two ferromagnetic bodies in a magnetic ?eld will repel 
each other. In known devices the spreading magnets were 
so designed as to form a ?eld as homogeneous as possible 
‘in the end region of the stack. 

In these known devices the entire stack of blanks had 
to be advanced with the aid of a lifting device engaging 
the lowermost blank at the same rate as the blanks were 
removed at the top by a gripping or like device and fed 
into the machine tool. ' 

It is the object of the present invention to provide a 
transport device of the above-described type in which 
such a lifting device is not required. 
The invention consists in that pairs of poles of magnets 

are arranged along the transport path of the blanks in 
planes extending vertically of the transport direction and 
at least one pair of poles is adapted to be switched on and 
off for the purpose of shifting' planes having a concentra 
tion of magnetic flux lines. 
A particular advantage of the device designed as pro 

posed by the invention resides in that it permits blanks to 
be lifted from the top of a stack and to be moved individ 
ually into a plane from where they can be fed into the 
machine tool with the aid of a gripping or like device. In 
the known transport devices a special device for lifting 
the stack is required which always lifts the stack to a 
height in which the uppermost blank of the stack is in the 
plane for being taken over by the gripping device. This 
special lifting device is avoided in the arrangement pro 
posed by the inventionpThe transport device according to 
the invention also ensures that always only one single 
blank will be moved into the plane where it is taken over 
by the gripping device. It is very di?icult to achieve this 
with mechanical transport devices bridging the ever in‘ 
creasing distance between the upper end of the stack and 
the plane in which the blank is received by the gripping 
device. 

In one embodiment of the invention the pairs of poles 
are adapted to be switched on and off independently of 
each other. This embodiment permits the individual blanks 
to be moved especially rapidly. The pairs of poles may 
be provided in staggered arrangement along the transport 
path, e.g. they may be relatively displaced in helical, rec 
tangular or other lines. When several pairs of poles are 
arranged in one plane the two pole faces of a magnet 
may be arranged adjacent each other and extend at an 
angle relative to each other in one embodiment of the in 
vention. When these two pole faces, according to a fur 
ther development of this embodiment, have the form of 
polygonal courses, it is possible to use always the same 
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2 
pole faces irrespective of the diameter of the transported 
blanks. 

In one embodiment of the invention at least the poles 
of the pair arranged at the end of the transport path have 
a sharp edge de?ning in a manner known per se the plane 
of greatest concentration of magnetic ?ux lines. This is 
the plane in which the blanks are taken over by a following 
transport means. Each blank has a permanent tendency 
of entering into the plane between poles where in the ab 
sence of blanks the greatest density of magnetic ?ux lines 
occurs. 

In a further embodiment of the invention the individual 
pole pairs arranged along the transport path may be con 
nected with each other by a thin ferromagnetic metal 
sheet. 
When processing blanks having a recess in which a bolt 

engages at least over a partial section of the transport 
path, also the bolt may have magnetic poles according to 
a further embodiment of the invention. 

Several embodiments of the invention will now be de 
scribed by way of example and with reference to the ac 
companying drawing, in which: 

FIG. 1 is a schematic section through an embodiment 
of the transport device according to the invention with 
magnets switched off; 

FIG. 2 is a similar view of the same arrangement with 
magnets switched on; 

FIG. 3 is a lateral View showing an embodiment of 
the pole faces of a magnet; and 

FIG. 4 is a similar view of another embodiment of the 
pole faces of a magnet. 

In the embodiment of the invention shown in FIG. 1 
the poles 10 and 11 of a solenoid or a strong controllable 
permanent magnet are arranged on either side of a trans 
port channel 1 which may be closed at its lower end by a 
ferromagnetic plate 2, the poles 10 and 11 being disposed 
at the end adjacent this plate 2. A pair of poles 6 and 7 of 
another magnet is provided at a distance 5 the length of 
which is dependent on the power of the magnets used and 
produces an inhomogeneous ?eld of force heavily concen 
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Further pairs of poles 14 and 15, 16 and 17, and 18 and 19 
are arranged at further distances apart. 

In FIG. 1 the magnets are switched off. A stack 8 of 
individual blanks 9 rests on the plate 2 adjacent the mag 
netic poles 10 and 11 which are so designed as to produce 
a magnetic ?eld substantially homogeneous in the range 
of the transport path along which they are arranged. 

FIG. 2 shows the position of the blanks ‘when the mag 
nets are switched on. The magnet with the poles 10 and 
11 works as a spreading magnet. The blanks 9 exert 
repulsive forces on each other and are driven apart. As a 
result the uppermost blank 9' moves into the range ‘of 
the highly inhomogeneous magnetic ?eld produced by 
the magnetic poles 6 and 7 and is pulled thereby into the 
plane of greatest concentration of magnetic ?ux lines. The 
second blank 9" can however not follow this movement 
as long as it is still under the repulsive force of the blank 
9'. The blank 9' is initially retained in the plane de?ned 
by the points of the pole shoes 6 and 7. As soon as the 
blank 9' is removed from the region between the pole 
shoes 6 and 7 the dispersion of the magnetic ?eld pro 
duced by the pole shoes increases again substantially and 
this ?eld then exerts a greater attractive force on blank 
9” that has been repulsed from the stack so that blank 9”‘, 
after the repulsive vforces of blank 9' have also disap 
peared, will immediately jump into the plane of greatest 
?ux density of the magnetic ?eld produced by the pole 
shoes 6 and 7 and another blank of the stack will move 
up into the position previously occupied by blank 9". 

In the plane de?ned by the sharp- edges of the pair of 
poles 18 and 19 a transport means, for example a grip 



3,353,822 
3 

ping device, grips the blank located there and feeds it into 
a machine tool, for example a press. For moving blank 
9' from the plane de?ned by the pair of poles 6 and 7 into 
the plane of the pair of poles 18 and 19 the device pro 
posed by the invention includes means for shifting at least 
one plane of greatest magnetic flux density in the direction 
of movement of the blanks without mechanical interven 
tion. The travelling magnetic ?eld thus assumes the func 
tion of a lifting device which carries the blanks individual 
ly into their ?nal position between the poles 18 and 19. 
To permit this shifting of a plane of greatest magnetic 
?ux density, at least one pair of poles is arranged to be 
switched on and off. 

This switching on and oif can be achieved by cutting in 
and out the exciting windings of the solenoids or by 
short-circuiting the magnetic flux of the magnets. Thus 
when, as shown in FIG. 2, the magnet with the pole shoes 
14 and 15, i.e. the one adjacent to the magnet with the 
pole shoes 6 and 7, is switched on, there is again an 
inhomogeneous magnetic ?eld between the pole shoes 14 
and 15. This ?eld exerts an attractive force on the blank 
located between the pole shoes 6 and 7 since there is as 
yet no blank between the pole shoes 14 and 15. 

Therefore, when the magnet with the pole shoes 6 and 
7 is switched off the blank previously located between 
these pole shoes will jump into the plane of greatest mag 
netic ?ux density between the pole shoes 14 and 15. When 
the magnet with the pole shoes 6 and 7 is switched on 
again the uppermost blank of the stack will again jump 
into the plane of greatest magnetic flux density of the 
magnetic ?eld produced by the pole shoes 6 and 7. When 
now the following magnet is switched on, the pole shoes 
16 and 17 of which again produce an inhomogeneous 
?eld, and when after that the magnet with the pole shoes 
14 and 15 is switched off, the blank previously located 
between the pole shoes 14 and 15 will jump into the plane 
of greatest magnetic ?ux density between the pole shoes 
16 and 17. When then the ?eld between the pole shoes 14 
and. 15 is built up again and the ?eld between the pole 
shoes 6 and 7 is switched off the ?eld between the poles 
14 and 15 draws up again a blank from below, i.e. from 
the position between the pole shoes 6 and 7, for the blank 
located between the pole shoes 16 and 17 cannot be re 
tracted into the ?eld between the pole shoes 14 and 15 
since this blank is retained by the ?eld between the pole 
shoes 16 and 17. For the same reason the uppermost 
separated blank of the stack will jump up after the magnet 
with the pole shoes 6 and 7 has been switched on again. 
When thereupon a magnetic ?eld is produced between the 
pair of poles 18 and 19 and the‘ magnetic ?eld between 
the pair of poles 16 and 17 is switched off the blank located 
in the plane of the last~mentioned pole shoes will jump 
up into the plane of the pole shoes 18 and 19. After this 
the ?eld between the pair of poles 16 and 17 is switched 
on again and the ?eld between the pair of poles 14 and 
15 is switched off, after which the following blank moves 
up into the plane of the pair of pole shoes located at a 
higher level and so on. When the blank between the pair 
of poles 18 and 19 is removed at the end of the transport 
path it is only necessary in the illustrated embodiment to 
switch off the ?eld of the subjacent pair of poles to cause 
a blank to jump up into the ?nal position and the cycle 
is repeated as has been described above. 

It is not necessary that the magnet located adjacent the 
stack is designed as a spreading magnet with a magnetic 
?eld as homogeneous as possible. Rather, the pole shoes 
of this magnet may be so designed that its ?eld is also 
inhomogeneous and has its greatest magnetic ?ux density 
in a plane that may, for example, be located near the 
upper edge of the stack. It is only necessary to ensure that 
there are always at least two blanks in the range of this 
magnetic ?eld that exert repulsive forces on each other 
so that the uppermost blank will be urged upwardly out 
of the range of greatest magnetic ?ux density and this 
blank can jump into the ?eld between the following pole 
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4 
shoes 6 and 7 ‘when no blank is present in the range of 
this ?eld. 

In various embodiments of the invention it is, of course, 
possible to provide for the ?eld of the uppermost pair of 
poles 18 and 19 to be switched off independently of 
whether there is a transport movement or not, when the 
following transport device, e.g. a gripping or like device, 
grips the blank and moves it on. 
The device proposed by the invention may be so de 

signed that the stack of blanks 8 can be introduced from 
above, from the side or from the bottom after removing 
the plate 2. _ 

In the drawing all the poles are shown as being located 
in the drawing plane. It is, of course, possible, in various 
embodiments of the invention, to displace the pairs of 
poles around the axis of the direction of transportation. 
This is especially advisable when the optimum distance 
between the planes of greatest magnetic flux density is so 
small that the exciting windings of the electromagnets 
cannot be accommodated if all the magnets are arranged 
in alignment one above the other. The magnets may be 
arranged, for example, in crosswise or helical displace 
ment relative to each other around the transport path. 

It is not absolutely necessary to separate the transport 
path by a non-ferromagnetic housing from the pole shoes 
producing the magnetic ?elds. Such a channel wall may 
also include magnetically conductive metal sheets 26 and 
27 interconnecting the individual poles arranged one be 
hind the other in the direction of transportation. This ar 
rangement will give the path sections between the indi 
vidual pairs of poles a somewhat greater ?eld strength. 

Blanks having a central recess are generally guided by 
a bolt engaging in a recess of the blank. In one embodi 
ment of the invention this bolt is provided with magnetic 
poles arranged in the plane of the other magnetic poles 
at the edge of the blank. If it is a case of large blanks, 
so that the distance between the individual poles engaging 
the edge of the blank is relatively great, this arrangement 
proposed by the invention of providing pairs of poles also 
on the bolt substantially increases the forces helping to 
move the blanks and thereby also the disadvantage is 
avoided that large blanks will sag in the center when the 
magnets only act upon their edges. 
The invention is not restricted to the provision of only 

one pair of poles in each plane. Rather, any desired num 
ber of pole pairs may be arranged in any one plane. When 
several pole pairs are arranged in one plane the pole faces 
20 and 21 of a magnet may be designed, as shown in 
FIGS. 3 and 4, so as to extend at an angle relative to each 
other. In this case the magnet has a yoke 22 carrying the 
exciting winding 23. This form is especially suitable for 
circular blanks. In the embodiment shown in FIG. 4 the 
pole faces 24 and 25 have the form of polygonal courses. 
This form is especially suitable where it is desired that 
the diameter of the transport channel should be adapted 
to be varied in accordance with the varying diameters of 
the transported blanks. In this case the magnets may also 
be arranged in the device for adjustment radially of the 
axis of the transport channel. 
We claim: 
1. A device for transporting individual blanks of ferro 

magnetic material vertically of their plane along a path, 
especially a device for feeding blanks from the top of a 
stack to a machine tool, the stack being provided with 
spreading magnets, characterized in that pairs of poles 
are arranged along the transport path of the blanks in 
planes extending vertically of the transport direction and 
at least one pair of poles is adapted to be switched on 
and off for the purpose of shifting planes having a con 
centration of magnetic flux lines. 

2. A device as claimed in claim 1, characterized in that 
the pairs of poles are adapted to be switched on and off 
independently of each other. 

3. A device as claimed in claim 1, characterized in that 
the individual pairs of poles arranged along the transport 
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path and having the same polarity are interconnected by 
a thin ferromagnetic metal sheet. 

4. A device as claimed in claim 1, characterized in that 
at least the poles of the pair arranged at the end of the 
transport path are provided with a sharp edge de?ning 
in a manner known per se the plane of greatest concentra 
tion of magnetic ?ux lines in which the blank is taken 
over by the next following transport means. 

5. A device as claimed in claim 1, characterized in that 
the pairs of poles are displaced relative to each other 
along the transport path. 

6. A device as claimed in claim 1, for transporting 
blanks having a recess in which a bolt engages at least 
over a partial section of the transport path, characterized 
in that the bolt is provided with magnetic poles. 

7. A device as claimed in claim 1, characterized in that 
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a plurality of pole pairs are arranged in one plane, the 
two pole faces of each magnet being arranged adjacent 
each other and extending at an angle relative to each 
other. 

8. A device as claimed in claim 7, characterized in that 
the two pole faces have the form of polygonal courses. 
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