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57) ABSTRACT 
This disclosure relates to a method and apparatus for 
punching out blanks from sheet materials. The mate 
rial is laid on a base plate and punch knives are ar 
ranged in a pattern upon the material and covered by 
a pressure plate to form a sandwich assembly which is 
conveyed through a roller punching machine to force 
the knives through the material. When the sandwich 
has passed between two pressure rollers, the pressure 
plate is returned to its starting position with the aid of 
one of the rollers which rotate continuously in the 
same direction. A new sandwich may then be passed 
between the rollers. In a modification an electromag 
netic lifting device is provided comprising a frame on 
which bar magnets are adjustably mounted so that the 
punch knives can be removed and replaced without 
disturbing their original pattern of distribution. 

13 Claims, 16 Drawing Figures 
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BLANK PUNCHING METHOD AND APPARATUS 

This is a continuation-in-part application of my co 
pending application, Ser. No. 883,856, filed Dec. 10, 
1969 and now abandoned. 

BACKGROUND OF THE INVENTION 
The invention relates to a method and apparatus for 

punching out blanks or work pieces from sheet or foil 
like materials, for example textile fabrics, leather, card 
board, rubber or the like. 

It is known to use punching devices for punching out 
blanks whereby so called strip steel knives are used, the 
knife-edges of which are shaped to match the outline 
of the work pieces to be punched out. For this purpose 
a pressure plate is laid on the punching knives or on the 
sheet material depending on the arrangement of the 
knives. 

U.S. Pat. No. 2,168,400 granted to A.J. Evers on 
Aug. 8, 1939 describes a method for separating blanks 
from sheet material by means of cooperating pressure 
rollers, as well as upper and lower pressure plates and 
shaped wires effecting a pressure separation rather 
than a cutting operation. This known apparatus further 
requires a reciprocating bed for the lower pressure 
plate which may be an integral part of such reciprocat 
ing bed. Further a return carriage for the upper pres 
sure plate is required. The use of a reciprocating bed 
requires a reversing motor which also reverses the di 
rection of rotation of the pressure rollers. This is not 
efficient due to the substantial masses which must be 
accelerated and decelerated during each working cy 
cle. U.S. Pat. No. 3,301,1 10 granted to H.L. Stegner 
on Jan. 31, 1967 discloses a roller operated punching 
apparatus in which a plurality of rollers cooperate to 
effectuate a progressive rather than a single impact as 
in vertical stamping presses. 

OBJECTS OF THE INVENTION 

It is the object of the invention to provide a method 
and apparatus suitable for die stamping by means of 
rollers rotating continuously in the same direction to 
operate more efficiently than hitherto. 
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operation, aligned, if necessary after being laid down 
and covered by the pressure plate for the next punching 
operation. 
According to the invention there is further provided 

a punching apparatus wherein a stationary table with 
conveyor rollers for a punch set or stack is disposed up 
stream of a roller punching device as viewed in the di 
rection of work flow. A further stationary table is ar 
ranged downstream of said roller punching device. 
Supporting rollers for raising and lowering a pressure 
plate are provided above said stationary tables whereby 
the pressure plate can be returned to its starting posi 
tion by the rotation of the upper pressure roller. 
Furthermore, according to the invention electromag 

netic rods may be movably mounted in a separate, 
movable frame so that it can be pushed on to the sup 
porting rollers which can be raised and lowered for the 
pressure plate, instead of the pressure plate. The 
punching knives may be equipped with iron cores, pref 
erably constructed in the form of ejectors for coopera 
tion with the electromagnets. 

BRIEF DESCRIPTION OF THE DRAWINGs 
In order that the invention may be clearly understood 

it will now be described by way of example, with refer 
ence to the accompanying drawings, wherein: 
FIG. 1 shows in section a view of a set or stack com 

prising a base plate, a pressure plate, sheet material, 
and strip steel knives for illustrating the operation ac 
cording to the invention; . 
FIGS. 2 and 3 are plan views illustrating two modes 

of operation; 
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FIGS. 4,5,6, and 7 each show similar side views of a 
device according to the invention but illustrating differ 
ent operational stages, - 
FIGS. 8 and 9 show plan views of a further embodi 

ment of an apparatus according to the invention; 
FIGS. 10 and 11 show a side view and a respective 

plan view of a modified form of construction of the ap 
paratus according to the invention; 

FIG. 12 shows an end view in the direction of the 
arrow XII in FIG. 11; 

Another object of the invention is to provide a die 
stamping method and apparatus which due to its con 
tinuous flow type of operation is adapted for use in as 
sembly line manufacturing. . 
Yet another object is to provide means which will 

permit the repeated use of a set of strip steel knives 
once they have been arranged in a desired pattern. 

SUMMARY OF THE INVENTION 
In a method in accordance with the invention for 

punching out blanks by means of strip steel knives and 
a pressure plate, the punch knives are laid on the mate 
rial and covered by the pressure plate, the pressure 
plate is returned automatically by the rotation of the 
punch rollers after the punching and restored to the ini 
tial position for cooperation with the next set or stack 
to be punched. 
According to a further feature of the invention, the 

method may be carried out in such a manner that after 
the pressure plate has been removed after the punching 
out, the punch knives are located electromagnetically 
and removed automatically from the material in the 
form of a positional pattern which is restored to its ini 
tial position and deposited on the material for the next 
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FIG. 13 shows in section a detail on a larger scale; 
FIG. 14 illustrates diagrammatically a manner of 

feeding the set or stack through a gap between two 
pressure rollers during a punching operation; 
FIG. 15 illustrates a view similar to FIG. 14 but show 

ing an improved manner and device for feeding the set 
or stack through said gap between the pressure rollers 
during a punching operation; and 
FIG. 16 illustrates a modification of a device accord 

ing to the invention employing plan-parallel guide 
means for supporting the guide rails or rollers. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

Strip steel knives and means cooperating therewith 
which could be employed in connection with the pres 
ent invention are in German Patent Specification No. 
1,261,270; German Patent Specification No. 
1,128,729; and German Patent Specification No. 
1,129,778. 
Referring to FIG. 1, the above mentioned set or stack 

P used in performing the present invention comprises 
strip steel punch knives 2 placed on one or more layers. 
of sheet or web material 1 to be cut. The knives are 
covered by a pressure plate 4. The material 1 rests on 
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a base plate 3. These four parts together form said 
punch stack P quite similar to a sandwich to which 
pressure is applied as indicated at 6. 
The stack P is assembled on a first stationary table 10 

(see FIGS. 2 and 3), and passed through a punching de 
vice 5 to a second stationary table 11. After the punch 
ing out in the punching device 5 the rollers of which ro 
tate continuously in the same direction, the pressure 
plate 4 is automatically lifted from the punch knives 2 
and restored to an initial position on the punch knives 
for the next operation as will be described in more de 
tail below. Since FIGS. 2 and 3 are top plan views, the 
punch knives are not visible. 
The return of the pressure plate 4 may be effected as 

shown in FIG. 2 by passing it above the punching de 
vice 5 or as shown in FIG. 3 by passing it to the side of 
the punching device 5, as indicated by the dashed ar 
OWS, 

According to FIGS. 4 to 7, a device suitable for car 
rying out the method according to the invention com 
prises a punching device 5 which is illustrated in FIG. 
4 as a bridge punch and in FIG. 5 and 6 as a pressure 
roller punch. 
The stationary tables 10 and 11 are provided with 

conveyor rollers 12 for supporting the punch stack P. 
As viewed in the direction of work advance the table 
10 is arranged upstream and the table 11 is arranged 
downstream of the punching device 5. The tables 10, 
11 may be constructed in any desired manner and may 
be mounted on suitable pedestals 13, 14, for example. 

Each table 10 and 11 respectively is provided along 
its longitudinal sides with supporting rollers 15, which 
can be raised and lowered, for supporting the pressure 
plate 4. The supporting rollers 15 may be mounted in 
rails 16. The rails 16 with the supporting rollers 15 can 
be raised and lowered by means of bell-crank levers 17 
and linkages 18. In other words, the rails 16 extending 
longitudinally adjacent each side of each of the tables 
10 and 11 can be moved vertically up and down by the 
means 17, 18. Each rail is provided with rollers 15 for 
supporting only the edges of the pressure plate 4, so 
that the rollers 15 associated with table 11 can pick up 
the pressure plate 4 without interfering with the re 
mainder of the stack P, and the rollers 15 associated 
with the table 10 can place the pressure plate 4 on a 
stack P on this table without disturbing the stack. 

In the illustration shown in FIG. 4, the punch stack 
P is initially on the table 10 in front of the punching de 
vice 5. The punch stack P is then conveyed through the 
punching device 5 in the direction of work advance in 
dicated by the arrow 19. 
After the termination of the punching operation, the 

punch stack P is on the table 11. In this position, the 
pressure plate 4 is automatically lifted from the punch 
knives 2 by the rails 16 with rollers 15, and is then in 
the position shown in FIG. 5. The means for the auto 
matic lifting will be described with reference to FIG. 
16. w 

In the position seen in FIG 5, the pressure plate 4 has 
been raised to the top of the upper pressure roller in the 
punching device 5. At this time, the rails 16 associated 
with table 10 have also been raised so that, by initially 
urging the pressure plate 4 in the direction of the ar 
row, as will be described below, the top of the upper 
pressure roller will carry the pressure plate 4 back to 
the rollers 15 associated with the table 10, as seen in 
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4 
FIG. 6. The latter rollers may then be lowered on their 
respective rails to place the pressure plate on a new 
stack P, i.e., to the position illustrated in FIG. 4. This 
mode of operation corresponds to the illustration 
shown in FIG.2. 

Alternatively, as shown in FIG. 3, the pressure plate 
4 may first be conveyed laterally out of the working di 
rection by means of suitable mechanical devices not il 
lustrated, and brought around the punching device 
onto the table 10 in front of the punching device. 

It is to be particularly noted that in each of these 
modes of operation, it is not necessary to provide recip 
rocation for the passing of materials through the 
punching device, since there is no reciprocating bed 
nor any reciprocating pressure plate carrier. Neverthe 
less the same pressure plate 4 may be employed in each 
punching operation, and the pressure rollers may be 
continuously rotating in the same direction. The first 
above described mode of operation is particularly ad 
vantageous since the upper roller is employed to return 
the pressure plate 4 to its initial position without revers 
ing the rotational direction of the upper pressure roller. 

In the modes of operation described above the 
punching knives 2 may be placed individually on the 
material 1 on the table 10 or a plurality of punch knives 
2 may be mounted with very slight spacings between 
the strip steel knives, on a common base plate (not 
shown) and laid on the material 1 in this form. 

Alternatively, it is possible after lifting the pressure 
plate 4 following punching out as shown in FIG. 5, to 
locate the punch knives 2 electromagnetically and lift 
ing them automatically from the material 1 in the form 
of a positional pattern, and restoring them to the initial 
position. The device serving this purpose is illustrated 
in FIGS. 7 to 13. 
FIG. 7 illustrates the discharge end of the punching 

apparatus as shown in the right-hand portion of FIG. 5. 
In addition, a device M with a magnetic frame 35 is ar 
ranged for removing the positional pattern formed by 
the punching knives 2. The magnetic frame 35 is 
mounted at a suitable height on a stand 41. Following 
a punching operation, instead of being directly re 
turned to the side upstream of the device 5, the pres 
sure plate.4 is pushed onto the magnetic frame 35 by 
rollers 15. Then the magnetic frame 35, together with 
the pressure plate 4 resting thereon, is moved from the 
device M onto the rollers 15 of the rails 16 as shown in 
FIG. 8 and lowered onto the punching knives 2. 
As illustrated in FIGS. 7 to 13, the frame 35 includes 

a plurality of transversely extending electromagnets 32. 
The ends of the electromagnets 32 are provided with 
rollers 34 (see FIG. 13) which ride in the frame 35 to 
permit adjustment of the electromagnets. As illustrated 
in FIG. 11, the electromagnets are adapted to be con 
nected to a suitable source of current to energize the 
magnets. As is also illustrated in FIG. 11, the punch 
knives 2 may be provided with iron cores 33, which co 
operate with the electromagnets so that the knives are 
automatically attached to the electromagnets when the 
frame is positioned on top of the punching knives and 
the electromagnets 32 are energized. 
After the assembly of the pressure plate 4 and frame 

35 is lowered onto the punching knives 2 as shown in 
FIG. 8, the current of the source is turned on to ener 
gize the electromagnets, and thereby connect the 
punching knives to the frame 35. 
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The unit which is formed by this means comprises the 
punching knives 2 located in the form of a positional 
pattern, the magnetic frame 35 and the pressure plate 
4. As in the preceding embodiment of FIG. 3, this unit 
is brought to a table at the side of the machine as shown 
in FIG. 9. For this purpose, a portable table as shown 
in FIG. 10 may be employed. On the table the pressure 
plate is first removed from the upper side of the mag 
netic frame 35 which is then lowered onto an uncut 
stack of material before the next punching operation. 
The current is then switched off and the magnetic 
frame is raised from the punching knives, thereby leav 
ing the punching knives on the material. Then the 
punching knives are aligned (e.g. manually) if neces 
sary and thereafter, the pressure plate is lowered onto 
the punching knives by means of the devices described 
previously, whereupon the operation is repeated. 

In order to locate and hold the electromagnets in 
place, hand levers 37, shown in FIGS. 10-13 may be 

O 

5 

pivotally mounted on frame 35, and biased by means of 20 
compression springs 36. A pressure shoe 38 extends 
along the length of the frame 35 on each side thereof, 
as shown in FIGS. 11 and 13, and the springs 36 urge 
the levers against the shoes 38 to hold the pressure 
plate 4 against the top of the bar electromagnets. The 
shoes 38 may be manually released by means of levers 
37. 
The mode of operation with the frame 35 and its 

electromagnets 32 has the advantage of being rather 
simple since the punch knives may be laid out by hand 
before the first operation, whereupon the punching 

25 
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operation can be repeated as often as desired with the . 
same arrangement of punching knives because the po 
sitional pattern is maintained and visible at any time in 
the open magnetic frame 35 filled only by the electro 
magnets 32. Another advantage is the ease with which 
the pattern may be rearranged or adjusted, if required. 
Adjustment is, for example, necessary where the pat 
tern of a textile material requires a very precise align 
ment of the punching knives depending on the course 
of the threads of the material. 
FIG. 14 illustrates on a relatively enlarged scale one 

arrangement that may be employed for feeding the 
stack P through a punching device 5 comprising upper 
and lower pressure rollers 50 and 51 respectively 
which, according to the invention are driven continu 
ously in the same direction. In FIG. 14 the upper hori 
zontal surface formed by the conveyor rollers 12 up 
stream and downstream of the punching device, is at 
the same level as the top of the bottom pressure roller 
51, that is, the plane of the tops of the rollers 12 ex 
tends tangentially to the top of the pressure roller 51 
and perpendicularly to the plane through the axes of 
the two pressure rollers 50 and 51. The arangement of 
FIG. 14 has been found to be somewhat unsatisfactory 
in certain operations, especially where about 50 layers 
of fabric are to be cut in one passage through the 
punching device, since it introduces stresses W in the 
knives, and may produce travelling waves in the mate 
rial being cut, much in the manner well observed in 
connection with rolling a sheet of dough with a rolling 
pin. Such waves are undesirable since they may cause 
a shift of the sheets or layers relative to each other. 

it has been found, according to the invention that the 
above described problem may be overcome by employ 
ing the feeding arrangement according to FIG. 15. In 
this arrangement, the plane of the top surfaces of the 
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rollers 12 is again normal to the plane through the axes 
of the pressure rollers 50,51 but it is now displaced 
downwardly toward the axis of the lower roller 51. 
Thus, when the stack is first fed into the rollers, the 
leading edge 55 of the base plate 3 engages the lower 
roller so that the lower roller lifts the plate 3 from the 
rollers 12 closest to the punching device 5, as illus 
trated in FIG. 15. The figure illustrates the downward 
displacement A of the rollers 12, which has been found 
to prevent buckling of the knives 2 and also to prevent 
the formation of a travelling wave in the material, as 
above described. 
The length of the displacement A will be selected in 

accordance with the thickness of the stack P and the 
flexibility of the material to be cut as well as with re 
gard to the width of the gap between the rollers 50 and 
51 and the diameters of the rollers 50 and 51. 

In operation of the arrangements of FIGS. 4 to 7, it 
has been found that certain difficulties arise as a result 
of the use of bell-crank levers 17 and linkages 18 for 
raising and lowering the rails 16. As can be seen in 
these figures, the guide rails 16 follow generally accu 
rate paths, and it would be expected that the parallelo 
gram coupling with the use of the levers 17 would en 
sure that the guide rails move in such a manner that the 
rails lower the pressure plate 4 evenly or rather hori 
zontally onto the stack P. In practice, however, it has 
been found that this manner of raising and lowering the 
guide rails does not in fact readily permit the lowering 
of the pressure plate 4 onto the stack with the desired 
parallel relationship between the pressure plate and the 
stack. 

In order to overcome this problem, as illustrated in 
FIG. 16, a pair of vertical guide posts 60 is provided ad 
jacent each guide rail 16, and guide bearings or sleeves 
61 are affixed to guide the rails 16 for the vertical 
movement. The upper ends of the guide posts may be 
firmly held against movement, for example, by means 
of interconnecting structural frame members 62. The 
arrangement shown in FIG. 16 for guiding the rails 16 
in their vertical movement is purely illustrative. 
In order to raise and lower the guide rails 16, levers 

65 may be provided. The lower ends of these levers are 
45 
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connected to rollers 66 which ride in the slots 67 of 
horizontally slotted members 68, affixed to the guide 
rails 16. The levers 65 at each side of the punching de 
vice are interconnected by a suitable pivoted coupling 
rod 69, and each lever and rod assembly is operatively 
coupled, for example, by way of hydraulic control 
members 70, to a central operating control device 71 
such as hydraulic drive means. 
The vertical movement by the means disclosed, for 

example in FIG. 16 and the plane-parallel guiding as 
sures proper levellowering of the guide rails. It is to be 
noted that in the arrangement of FIG. 16 the guide rails 
are positioned in the same relationship as in the corre 
sponding FIG. 6, and the guide rails 16 of FIG. 16 are 
controlled in the same manner as above described. 
As noted above in one embodiment of the invention, 

the pressure plate 4 is returned after a punching opera 
tion by raising it and passing it over the upper pressure 
roller 50 whereby the horizontal return drive results 
from the contact between the upper ridge of the pres 
sure roller 50 and the pressure plate 4 to effect the 
movement of the pressure plate. This return operation 
may be automatically effected. For example, as further 
illustrated in FIG. 16, a suitable sensor 75 may be em 
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ployed to detect the presence of the pressure plate 4, 
or the rails 16, in such a position that the pressure plate 
is ready to be returned. The sensor 75 may be any suit 
able sensor, such as a pressure sensor or a contact 
switch. The sensor 75 is coupled to a device 76 suitably 
mounted to urge the pressure plate into contact with 
the top ridge of the upper roller 50, so that the roller 
50 carries the pressure plate back across the top of the 
punching device and onto the roller 15 associated with 
the table 10. For example, the device 76 may be a hy 
draulic cylinder, or an electric solenoid, operated in 
conventional fashion by the sensor 75. The sensor 75 
and device 76 are mounted by any conventional means 
for the above purpose. 
The raising and lowering is also effected in response 

to sensing means, such as trip dogs (not shown) which 
sense the position of the stack. 
Although the invention has been described with ref 

erence to specific embodiments, it is to be understood 
that it is intended to cover all modifications and equiva 
lents within the scope of the appended claims. 
What is claimed is: - 

1. A method of punching out blanks from sheet mate 
rial by means of strip-steel punch knives and a pressure 
plate, comprising placing said material on a base plate, 
placing said knives on said material, placing said pres 
sure plate on said knives to complete a stack, passing 
the assembled stack once through a punching device 
having continuously operating upper and lower pres 
sure rollers, driving said rollers continuously in the 
same direction whereby they rotate in opposite direc 
tions relative to each other, and returning said pressure 
plate to its initial position by raising said pressure plate 
and passing it backwards over said upper roller in 
contact with said upper roller whereby the upper roller 
moves the pressure plate back to its starting position to 
form a second assembly for a second punching opera 
tion in which the same pressure plate is employed in 
combination with punch knives and a different base 
plate and material. 

2. The method of claim 1, in which said step of re 
turning said pressure plate comprises raising said pres 
sure plate, inserting magnetic means between said pres 
sure plate and said knives for arranging the knives in a 
predetermined positional pattern whereby said mag 
netic means operates to retain said knives in said pat 
tern, and returning said pressure plate and magnetic 
means with the knives attached thereto to said initial 
position on said different material. 

3. An apparatus for punching out blanks from sheet 
material by means of strip-steel punching knives and a 
pressure plate, comprising a punching device having a 
feeding input and an output, first conveyor means lo 
cated upstream of said feeding input as viewed in the 
direction of work flow and second conveyor means lo 
cated downstream of said output for feeding a stack 
comprised of a base plate, material to be punched, 
strip-steel punching knives, and a pressure plate 
through said punching device, said apparatus further 
comprising first and second carrier roller means mov 
ably supported above said first and second conveyor 
means respectively for selectively raising and lowering 
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8 
said pressure plate for returning it to its upstream start 
ing position. 

4. The apparatus of claim 3, further comprising mag 
netic holding means for holding and transporting said 
punching knives without changing their positions rela 
tive to each other, and means for inserting said mag 
netic holding means between said pressure plate and 
knives at said second conveyor means. 

5. The apparatus of claim 4, comprising strip-steel 
punching knives having iron cores for cooperation with 
said magnetic holding means. 

6. The apparatus of claim 3, wherein said punching 
device is a rolling mill having an upper pressure roller 
and a lower pressure roller with a gap therebetween for 
passing said stack through the gap, and drive shafts for 
continuously driving said rollers in the same direction 
whereby the rollers rotate in opposite directions. 

7. The apparatus of claim 6, wherein said first con 
veyor means upstream of said punching device com 
prise a plurality of conveyor rollers arranged side by 
side in a row with parallel axes which are also parallel 
to the axes of said pressure rollers, the top of said con 
veyor rollers defining a first plane which is displaced 
downwardly from a second plane extending horizon 
tally and tangentially to the top of said lower pressure 
roller. 

8. The apparatus of claim 7, wherein said first and 
second planes extend in parallel to each other and nor 
mal to the plane defined by the axes of said pressure 
rollers. 

9. The apparatus of claim 6, further comprising 
means for passing said pressure plate across the top of 
said upper pressure roller and in contact therewith 
from said output to said feeding input. 

10. The apparatus of claim 9, wherein said means for 
passing comprises means for sensing a pressure plate 
raised by said second carrier roller means to the level 
of the top of said upper pressure roller, and means re 
sponsive to said sensing means for urging the pressure 
plate into rolling contact with said upper pressure rol 
ler. 

11. The apparatus of claim 3, further comprising 
plano-parallel guide means for selectively raising and 
lowering said first and second carrier roller means. 

12. The apparatus of claim 3, comprising a frame, 
electromagnetic means in said frame, means at said 
output for moving a pressure plate from said second 
carrier roller means onto said electromagnetic means, 
and means for clamping said pressure plate to said elec 
tromagnetic means and for returning said assembled 
pressure plate and electromagnetic means onto punch 
knives at said second conveyor means, whereby said 
electromagnetic means hold said punch knives in deter 
mined positions relative to each other. 

13. The apparatus of claim 12, wherein said electro 
magnetic means comprise elongated electromagnets 
having rollers at their ends, and a track in said frame 
in which said last mentioned rollers are guided, 
whereby said electromagnets can be selectively posi 
tioned in said frame. 
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