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ABSTRACT: Method of severing metal sheet such as bands 
and plates into strips includes feeding the sheet in a given 
direction, passing a chip-removing tool transversely to the 
feed direction over the sheet at a rigidly supported location 
thereof so as to form a groove in the sheet having a depth 
equal to at least half the thickness of the sheet, and oscillating 
the sheet portions on both sides of the groove relative to one 
another so that the remainder of the thickness of the sheet is 
broken through along the groove; and device for carrying out 
the foregoing method. 
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METHOD AND APPARATUS FOR SEVERING OF METAL 
BAND OR METAL, PLATE 

Our invention relates to method and device for severing 
metal sheet such as metal bands or metal plates in a direction 
transverse to the direction of feed of the metal sheet so as to 
form strips thereof. 

Strip-shaped metal sheets, which can be used for example in 
apparatus and appliance construction, are generally not rolled 
directly from an ingot or the like for reasons of economy, but 
rather must be produced by severing a metal band which has 
been rolled into a relatively large area or by severing metal 
plates which had been previously cut from metal bands. 

In accordance with a heretofore known method, the strips 
are cut along the severing line of a metal band or a metal plate 
by means of a blade located above and below the metal band 
or plate (Dubbels Taschenbuch für Maschinenbau (Dubbel's 
Handbook of Engineering) 1963, 12th Edition, Volume II, 
page 733). The strips which were severed by this known 
process are subjected to warping, however, and have a saber 
like deformation. These phenomena occur particularly when 
severing narrow strips of thin sheet metal, so that the strips 
must be straightened out once again in a special device. 
Furthermore, the strips are produced with faulty measure 
ments which makes subsequent conforming or sterotyping and 
processing necessary. In addition, the strips are formed with 
burrs on the surfaces thereof which must frequently be 
removed in a special device. 

It is also known to straighten out the edges of rolled metal 
bands or metal plates by employing chip-forming cutting tools 
(German Pat. No. 1,022,079). However, chip-forming tools 
have never been mentioned in connection with the severing of 
narrow strips of thih metal bands or metal plates. 

It is an object of our invention to provide method and 
device for severing metal sheets such as metal bands or metal 
plates of relatively small thickness into desirably narrow strips 
without warping the strips or giving them a saberlike deforma 
tion, as well as without leaving any burrs thereon. 
With the foregoing and other objects in view, we provide 

method of severing metal sheets such as metal bands and 
metal plates into strips, in accordance with our invention, 
which comprises feeding the metal sheet in a given direction, 
passing a chip-removing tool transversely to the feed direction 
over the metal sheet at a rigidly supported location thereof so 
as to form a groove in the metal sheet having a depth equal to 
at least half the thickness of the metal sheet, and oscillating 
the metal sheet portions on both sides of the groove relative to 
one ariother so that the remainder of the thickness of the 
metal sheet along the groove is broken through. . 

In accordance with further features of our invention, we 
provide device for carrying out the aforementioned method 
comprising a plurality of chip-removing tools adapted to suc 
cessively pass over the metal sheet along a severing line with 
successively increasing cutting depth so as to form the groove 
in the metal sheet. The life of the tool cutting edge is thereby 
increased in an advantageous manner. 

In accordance with further features of our invention, the 
chip-removing tools comprise, in particular, pins with points 
consisting of hard and pyramidal ground material as well as 
planing or turning tools, and furthermore end-milling cutters 
and grinding pins rotating about the longitudinal axes thereof 
or grinding discs, circular saws and milling tools rotating in the 
same or opposite direction to the feeding movement thereof. 

In order to be able to break through the material of the 
metal sheet remaining beneath the groove formed in the metal 
sheet with the least possible relative oscillating movements of 
the metal sheet on both sides of the groove, the groove should 
be formed relatively deeply. However, the groove should not 
be so deep that the material of the metal band or metal plate 
on the side lying opposite to that in which the groove is formed 
is pressed out of the smooth surface of the metal band or metal 
plate due to the pressure of the chip-removing tool and 
thereby is capable of damaging the surface of the support car 
rying the metal band or plate. In view of this requirement, the 
maximum depth of the groove, dependent upon the respective 
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2 
hardness of the metal band or the metal plate material, is 
slightly more than 90 percent of the thickness of the metal 
band or metal plate. 
When fully severing a band or plate in one operation by 

means of one or more chip-removing tools, the danger arises 
that the band or plate will be lifted too easily from the support 
on which the band or plate lies in the region wherein the sever 
ing occurs, and will then be ripped or split open in an uncon 
trollable manner and deformed, resulting in possible damage 
to the tool. A further disadvantage of severing the metal band 
or plate in a single operation is the possible formation of an 
undesired burr on the surface of the strips formed by the 
severing operation. In accordance with the invention of the in 
stant application, the formation of burrs is avoided especially 
when the portions of the band or plate on both sides of the 
groove formed in the plate are first bent upwardly so that the 
groove is enclosed therebetween, as opposed to being bent 
downwardly so that the groove is at the vertex of the angle 
formed by the portions of the band or plate, in other words, 
the portions of the band or plate are first bent inwardly into 
the groove. 

In accordance with further features of our invention, after 
the groove has been formed in the band or plate, the chip 
removing tool is made to retrace its path either after being 
raised slightly or turned slightly, or even if it is permitted to 
maintain the same relative level thereof as that at which it cut 
the groove in the band or plate. Thereafter, by relative move 
ment of the portions of the band or plate on opposite sides of 
the groove, strips of the metal are broken from the band or 
plate along the groove. Obviously, the strips can be broken 
from the thus scored or grooved metal band or plate even be 
fore the chip-removing tool retraces its path. Thereafter, the 
metal band or plate is fed forward in a direction toward the 
chip-removing tool so that the latter can form the next groove 
therein, the distance offeed corresponding to the width of the 
strip which is to be severed from the band or plate. Depending 
upon the feed of the metal band or plate, strips of varied width 
can be severed therefrom. It is also conceivable, by using a 
suitable chip-removing tool such as, for example, a pin having 
a hard pyramidal point, that a groove may be formed in the 
metal band or plate both on the retracing motion of the tool 
and on the forward cutting motion thereof. In such case, as 
well as in the case where several grooves are formed simul 
taneously by a plurality of tools, the feed of the band or plate 
to the next severing position must take place before the strips 
are broken off along the previously formed grooves. 
Other features which are considered as characteristic for 

the invention are set forth in the appended claims. 
Although the invention is illustrated and described herein as 

method and device for severing of metal bands or metal plates, 
it is nevertheless not intended to be limited to the details 
shown, since various modifications in the method and struc 
tural changes in the device may be made without departing 
from the spirit of the invention and within the scope and range 
of equivalents of the claims. 
The construction of the device and the method of operation 

thereof, however, together with additional objects and ad 
vantages thereof will be best understood from the following 
description when read in connection with the accompanying 
drawings in which: 

FIG. 1 is a front elevational view of the severing device of 
our invention; 

FIG. 2 is a cross-sectional view of FIG. 1 taken along the 
line II-II in the direction of the arrows; 
3 is a partial longitudinal sectional view through a metal 

sheet in which a groove is being formed by a chip-removing 
tool; 

FIG. 4 is an end view taken in the direction of the arrow B 
shown in FIG. 1 of a breaking beam constructed in ac 
cordance with the invention; and 

FIG. 5 is a sectional view of a chip-removing tool holder 
carrying three tools located at varying levels relative to a table 
top. 
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Referring now to the drawings and particularly to FIGS. 1 
and 2 thereof, there is shown device for severing a metal sheet 
such as a metal band or plate 1 into individual strips. The 
device includes a frame 2, formed of a table 3 on which the 
metal sheet 1 is supported, posts 4 extending upwardly along 
the sides of the table 3, as well as a crossbeam 5 connecting 
the posts 4. A lower slide or carriage 8 runs along the cross 
beam 5 on a horizontal flat guide or slideway 6 and a 
dovetailed guide or slideway 7. An upper slide or carriage 10, 
the level of which is adjustable with respect to the top surface 
of the table 3, is disposed in substantially vertical pyramidal 
guides 9 formed in the lower slide or carriage 8. The upper 
carriage 10 carries a toolholder 11 in which is secured a pin 12 
formed with a hard pyramidal ground point for producing a 
groove in the metal sheet 1. 
The severing device shown in FIGS. 1 and 2 is furthermore 

provided with a pivotal breaking beam 13 located on the table 
3. The breaking beam 13, in the inoperative or neutral posi 
tion thereof, has an upper surface 14 which is disposed in the 
same plane as the upper surface of the table 3, and has a lon 
gitudinal dimension corresponding to the transverse dimen 
sion of the table 3. As shown in FIG. 3, the borderline 33 
between the upper surface of the table 3 and the upper surface 
14 of the breaking beam 13 extends in a direction parallel to 
and below the bottom of the groove formed in the metal sheet 
1 or below the path 34 traversed by the point of the pin i2. 
The breaking beam 13 has a pivot axis 15 which extends 
between the borderline 33 and the bottom of the groove or the 
path 34 traversed by the point of the pin 12 as it forms the 
groove in the metal sheet 1. The breaking beam 13 is provided 
at the ends thereof with pivots 16 suitably mounted in the 
frame 2 and having longitudinal central axes 7 which coin 
cide with the pivot axis 15 of the breaking beam 13 (FIG. 4). 
On the side of the table 3 facing the breaking beam 13, 

there is inserted in the table an intermediate layer or inlay 18 
having a longitudinal dimension corresponding to the trans 
verse dimension of the table 3 and having an upper surface 
disposed in the same plane as the upper surface of the table. 
Similarly, an intermediate layer or inlay 19 is inserted in the 
breaking beam 13 on the side of the breaking beam facing the 
table 3 and having a longitudinal dimension corresponding to 
that of the breaking beam 13, the intermediate layer 19 having 
an upper surface which is disposed in the same plane as the 
upper surface 14 of the breaking beam 13. The inlays or inter 
mediate layers 18 and 19 are formed of hard ceramic material 
so as to avoid damage thereto due to the pressure exerted by 
the chip-removing tool on the material of the metal sheet 
located below the groove formed by the tool in the metal 
sheet. The intermediate layers 18 and 19 can consist, how 
ever, of other materials having hard surfaces such as, for ex 
ample, surface-hardened metal. 

Parallel to and on both sides of the intermediate layers on 
inlays 18 and 19, there are inserted retaining magnets 20 in 
the table 3 and the breaking beam 13, which attract the metal 
sheet such as the metal band of plate 1, insofar as the metal 
sheet is magnetizable, and press the metal sheet firmly against 
the underlying support hereof. The retaining magnets 20 can 
be in the form of electromagnets which, after the strips have 
been broken from the metal sheet 1, are deemergized while the 
remaining metal sheet 1 is fed further in the advancing 
direction represented by the associated arrow shown in FIG. 
2, and are deemergized as well during the removal of the strips. 
The magnets 20 can also be in the form of permanent magnets 
which can be short circuited in order to break the strips or 
remove them from the device. In order to increase the sup 
porting pressure between the metal sheet 1 and its underlying 
support as the groove is being formed in the metal sheet, there 
are mounted on opposite sides, respectively, of the pin 12, 
compression rollers 21 loosely guided in the upper carriage 
10. The compression rollers 21 are formed of magnetizable 
material and are spaced from the pin 12 in the upper carriage 
10 a distance equal to about half the distance of the longitu 
dinal axes of the retaining magnet 20 form the pin 12, as 
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shown in FIG. 2. The compression rollers 21 which are at 
tracted by the retaining magnets 20 are especially required for 
pressing against the support table 3 metal bands or plates 
that are not formed of magnetizable material. The metal sheet 
1 can, however, be pressed against the underlying support 
thereof by other suitable means during the groove-forming 
and the breaking operations, particularly by means of a 
device, inserted parallel to both sides of the intermediate 
layers or inlays 18 and 19 in the table 3 and to the breaking 
beam 13, which applies negative pressure or suction to the un 
derside of the metal band or plate 1. 

Cavities or recesses are formed in the table 3 wherein 
spheres 22 are rotatably disposed. The spheres 22 extend 
slightly out of or above the surface of the table 3 so that the 
metal band or plate 1 can be displaced in the direction of the 
aforementioned associated arrow shown in FIG. 2 so as to be 
placed in position to form the next groove therein, and need 
only overcome a very slight frictional force. Thus, the spheres 
22 act comparably to ball bearings. Guide rails 23 dis 
placeably adjustable in accordance with the width of the metal 
sheet 1 are mounted on the table 3 for lateral guidance of the 
metal sheet . 
The lower carriage 8 is provided with a pinion 24 and a 

motor 25 for driving the pinion 24. The pinion 24 meshes with 
a toothed rack 26 carried by the crossbeam 5 below the flat 
guide or slideway 6. Obviously, the movement of the lower 
carriage 8 can be effected by other means such as, for exam 
ple, by suitable hydraulic means. 

For displaceably adjusting the level of the upper carriage 10 
i.e. for varying the depth of the groove to be formed in the 
metal sheet 1, a nut 27 is horizontally disposed in the upper 
carriage 10, a spindle 28 provided with a thread and mounted 
with both ends thereof in the lower carriage 8 extending 
through the nut 27. The spindle 28 carries at the upper end 
thereof, as shown in FIG. 1, a worm gear 29 meshing with a 
worm 30. A housing portion 31 of the lower carriage 8 sur 
rounds both the worm 30 and the worm gear 29. The worm 30 
is simultaneously supported in the housing portion 31 and ex 
tends therefrom, the outer end thereof being surmounted by a 
handwheel 32 which can be suitable turned by an operator in 
order to raise or lower the nut 27 and accordingly the carriage 
10 and the chip-removing tool 12 thereof. 

In FIG. 5, there is shown a holder 11" carrying three chip 
removing tools 12, 12' and 12', the tools being located at 
varying levels relative to a table top 14 on which a metal sheet 
1 is disposed. 
The advantage of the invention in the instant application is 

that desirably narrow strips can be severed from especially 
thin metal bands or plates without requiring any special 
straightening or burr-removing devices as have been necessary 
for the heretofore known methods of the general type. Since, 
in accordance with the method of our invention, severed strips 
are neither warped nor given a saberlike deformation, materi 
als can be held to economically small tolerances. Further 
more, the strips experience no elongations of the type which 
have been heretofore unsatisfactorily estimable, so that sub 
sequent measurement taking and severing of superfluous 
length are spared as long as the width of the metal band or 
metal plate corresponds to the desired length of the strips that 
are to be formed therefron. 
We claim: 
1. Method of severing metal sheet such as bands and plates 

into strips which comprises feeding a metal sheet in a given 
direction, passing a chip-removing tool transversely to the 
feed direction over the sheet at a rigidly supported location 
thereof so as to form a groove in the sheet having a depth 
equal to at least half the thickness of the sheet, and oscillating 
portions of the sheet on both sides of the groove relative to 
one another so as to break through the remainder of the 
thickness of the sheet along the groove. 

2. Device for severing metal sheet such as bands and plates 
into strips, comprising frame means including a table, upright 
supports extending from said table along a side thereof and a 
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crossbeam connecting said upright supports, first guide means 
extending along said crossbeam, a substantially horizontally 
displaceable lower carriage guidable by said first guide means, 
second guide means carried by said lower carriage, an upper 
carriage guidable by said second guide means relative to said 
lower carriage for adjusting the level of said upper carriage 
relative to the top of said table, at least one chip-removing toll 
carried by said upper carriage and substantially horizontally 
displaceable with said lower carriage for forming a groove in a 
metal sheet supported on said tabletop, a breaker beam 
pivotally mounted on said table and having, in inoperative 
position thereof, an upper surface forming a common border 
line with and extending in, the same place as the top of said ta 
ble, said borderline being located directly beneath said chip 
removing tool so that the base of a groove formed in a metal 
sheet by said tool is located directly above said borderline. 

3. Device according to claim 2 wherein said breaker beam 
has a pivot axis extending between said borderline and the 
base of a groove formed in a metal sheet by said tool. 

4. Device according to claim 3 wherein said breaker beam 
has pivot pins respectively located at the ends thereof, said 
pivot pins being articulatingly mounted in said frame means 
and having a center axis coinciding with said pivot axis of said 
breaker beam. 

5. Device according to claim 2 including insert means in 
serted in said table on a side thereof facing said breaker beam, 
said insert means having a longitudinal dimension correspond 
ing to the transverse dimension of said table and having an 
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6 
upper surface extending in a common plane with the top of 
said table. 

6. Device according to claim 5 including insert means in 
serted in said breaker beam on a side thereof facing the insert 
means in said table, both said insert means having a relatively 
hard upper surface. 

7. Device according to claim 6 including a plurality of 
retaining magnets inserted in said table and in said breaker 
beam on both sides of and parallel to said insert means 
thereof. 

8. Device according to claim 7 including a pair of pressure 
rollers of magnetizable material loosely guided in said upper 
carriage, said pressure rollers being respectively located on 
both sides of said chip-removing tool substantially half the 
distance of the longitudinal dimension of a respective retain 
ing magnet from said tool. 

9. Device according to claim 2 wherein recesses are formed 
in the top of said table, and including rotatable spheres 
disposed in said recesses and extending relatively slightly 
beyond the surface of said table top. 

10. Device according claim 2 including a plurality of chip 
removing tools carried by said upper carriage one behind the 
other in a direction substantially parallel to said first guide 
means, said tools being located at varying levels relative to 
said tabletop for increasing the respective cutting depth 
thereof in the metal sheet being formed with a groove. 


