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[5 7] ABSTRACT 

The present severing apparatus severs moving webs of 
goods such as textile webs or the like by means of a 
cutting member, for example, a knife edge or a heated 
wire arranged adjacent to one surface of the moving 
web. The cutting member cooperates with two oppos-' 
ing rails which support the web during the cutting 
operation. The rails are arranged adjacent to the 
opposite surface of the web and upstream as well 
as downstream of the cutting member as viewed in the 
direction of web motion. The cutting member is 
moved to sever the web only after the opposing mem 
bers have moved to a position adjacent the web. 

11 Claims, 9 Drawing Figures 
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APPARATUS FOR SEVERING MOVING WEBS 

CROSS REFERENCE TO COPENDING 
APPLICATION 

This is a continuation-in-part application of patent 
application Ser. No. 260,206 ?led June 6, 1972, now 
abandoned. 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for sev 
ering moving webs of goods by means of a cutting bar 
which extends across the width of the web. The cutting 
bar is movable for example along a straight line or 
along a curved path. 
Depending on the strength or rather the severability 

of the web material to be cut, it is necessary to keep the 
web under a tension force which is large enough to as 
sure a proper cut so that the cutting bar may carry out 
the severing by an instantaneous crossing of the ad 
vancing web. The problem is to keep the web portion 
adjacent to the cut under a suf?ciently large tensile 
force and it is undesirable to subject the entire web to 
such tensile force. However, if the web in the cutting 
area is not sufficiently stressed, there is the danger that 
the cutting bar will entrain the web until the bar 
reaches its end position without effecting the desired 
cut. Insufficient stress of the web in the cutting area 
may also cause the cutting to take up too much time so 
that a clean cut cannot be accomplished and the sev 
ered web portions are marred by such unclean cut. 

Frequently, it is undesirable to keep the moving web 
continuously under a large tensile force merely to as 
sure proper cutting. Such continuous tension not only 
adversely affects sensitive goods such as fine textiles, it 
also results in a wound-up roller which is too hard. 

OBJECTS OF THE INVENTION 

In view of the foregoing, it is the aim of the invention 
to achieve the following objects singly or in combina 
tion: 

to avoid the drawbacks of the prior art as outlined 

above; 
to provide an apparatus for severing moving webs of 

goods which will always assure a clean sharp cut with 
out continuously subjecting the entire web to an unde 
sired tensile force; 

to subject only a relatively narrow cutting area to an 
instantaneous stretching force which coincides with the 
cutting whereby such stretching force is ‘sufficient to 
assure a proper cut; 

to provide an apparatus in which stretching means 
and a cutting bar are moved toward and away from 
each other in synchronism to assure that the stretching 
will coincide with the cutting operation; and 

to provide means which will cover the cutting edge 
for safety purposes. 

SUMMARY OF THE INVENTION 

According to the invention there is provided an appa 
ratus for severing a moving web substantially across its 
width by means of a cutting bar arranged on one sur 
face side of the web and by means of two opposing ten 
sioning members arranged on the opposite surface side 
of the web. One tensioning member is arranged down 
stream while the other tensioning member is arranged 
upstream of the cutting bar as viewed in the direction 
of web movement. ' 
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2 
The arrangement of the cutting bar and of the two 

tensioning members relative to each other as taught by 
the invention, assures that the cutting bar which 
reaches across the web de?ects the moving web into 
the space between the two opposing tensioning mem 
bers, whereby the necessary increased tension or stress 
in the web is created between the portion of the web 
bearing against the opposing members, that is, along 
the two hypotenuses of the two rectangular triangles, 
one common side of which is formed in the direction 
of motion of the cutting bar and the other two sides of 
which are formed along the direction of web movement 
between the two edges of the opposing members. This 
effect of the invention has the surprising advantage that 
the created tensioning force is not transmitted com 
pletely to the entire web. 
‘.,Preferably, the opposing tensioning members are 
movable back and forth along a straight or a curved 
path.- In this embodiment the tensioning members move 
toward the cooperating position before the cutting bar 
crosses through the moving web so that at the cutting 
instant, the cooperation between the tensioning mem 
bers and the cutting bar will coincide. This arrange 
me'nt is especially useful where the cutting apparatus is 
arranged between two driving rollers of a mandrel on 
which the web of moving material is to be wound. 

It is especially advantageous to arrange the cutting 
bar and the opposing tensioning or supporting mem 
bers on a common journal shaft and to drive the respec 
tive elements in synchronism with each other. In this 
arrangement, the movement coordination is such that 
prior to the movement of the cutting bar toward the 
moving web, the opposing tensioning members are 
moved toward the web in a direction opposite to that 
of the cutting bar to a position adjacent the web. The 
movements are coordinated in such a manner that at 

the‘ instant of contact between the cutting bar and the 
moving web, the opposing members have become ef 
fective for tensioning the web between the two oppos 
ing members and the cutting bar. 

BRIEF FIGURE DESCRIPTION 

In‘ order that the invention may be clearly under 
stood, it will now be described, by way of example, with 
reference to the accompanying drawings wherein: 
FIG. 1 illustrates in a schematic manner a side view 

of. the present apparatus; 
FIG. 2 is a view in the direction of the moving web 

whereby the opposing tensioning members and the cut 
ting» bar are shown in a front view; 
FIG. 3 is a view similar to that of FIG. 2 but showing 

a cutting bar with an inclined edge; 
FIG. 4 shows a modi?ed embodiment for supporting 

the tensioning members and the cutting bar; 
FIG. 5 illustrates in a schematic manner a side view 

of a preferred embodiment of the invention, with the 
opposing tensioning members and the cutting bar in 
their most remote positions from the moving web; 
FIG. 6 is a further side view of the arrangement of 

FIG. 5, and illustrating the opposing tensioning mem 
bers and cutting bar in position following a severing op 
eration; 
FIG. 7 is a circuit diagram of a control circuit for the 

apparatus of claims 5 and 6; 
FIG. 8 is a schematic illustration of the control ar 

rangement for the opposing tensioning members of the 
arrangement of FIGS. 5 and 6; and 
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FIG. 9 is a schematic illustration of the control ar 
rangement for the severing means of the arrangement 
of FIGS. 5 and 6. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

As shown in FIG. 1, the web 1 of goods is advanced 
by two driving rollers 2 and 3 toward a take-up roller 
4 onto which the web is wound. The take-up roller 4 is 
driven by the drive roller 3. Further, the take-up roller 
4 is supported with its journal studs in guide means (not 
shown) whereby the roller 4 may be moved from a po 
sition intermediate the two drive rollers 2 and 3 to the 
position illustrated in FIG. 1 which is the end position. 
Thus, when a take-up roller has reached a certain size, 
it is moved into the end position whereby a new take-up 
mandrel 5 may be placed into contact with the drive 
roller 2 while the web of goods is still being wound up 
on the preceeding take-up roller 4. With the roller 4 in 
its end position, and the mandrel 5 in its starting posi 
tion as shown in FIG. 1, the space between the two 
driving rollers 2 and 3 is free to receive the cutting ap 
paratus according to the invention. ’ 
Such cutting apparatus comprises a cutting bar 6 

which is supported on carrier arms, not shown, in FIG. 
1 in such a position that it may be moved up and down 
as shown by the arrow 6’. The cutting bar 6 is provided 
along one of its sides with a cutting edge 8 and along 
another side with a cutting wire 7 which may, for exam 
ple, be heated in a manner known as such. Preferably, 
the cutting members 7 and 8 are arranged on opposite 
sides of the cutting bar 6. However, it is possible to also 
arrange further cutting elements along other sides of 
the cutting bar 6. In order to selectively use any one of 
the cutting elements, the cutting bar 6 is journaled on 
a shaft 9 for rotation about its longitudinal axis as 
shown by the double arrow 9'. 
The cutting bar 6 is arranged, for example, below the 

moving web 1 and the opposing tensioning members 10 
and 11 are arranged on the opposite surface side above 
the moving web I. The elongated tensioning members 
or rails 10 and 11 also reach across the moving web and 
are attached to respective supporting arms, not shown, 
for movement up and down as shown by the double 
arrow 13' in response to actuation of a driving means, 
for example, a piston cylinder arrangement 13. 
According to the invention, the tensioning members 

10 and 11 form the web facing edges ofa casing 12 into 
which the cutting bar 6 moves during its cutting stroke. 
This feature of the invention has the advantage that the 
rapidly moving cutting bar will not endanger any oper 
ating personnel because the cutting bar dips into the 
casing 12 even before the moving web has been sev 
ered. Only after the web portion between the two 
stretching edges 10 and 11 has been moved sufficiently 
into the casing 12 will the actual severing take place. 

Incidentally, providing the cutting bar 6 with a plural 
ity of cutting members or elements has the advantage 
that the proper cutting element may be selected in ac 
cordance with the requirements or characteristics of 
the web to be cut. Thus, for example, textiles would 
preferably be severed by a cutting edge whereas plastic 
sheets or webs may be severed by means of the heated 
wire 7. 
The present apparatus operates as follows. At the be 

ginning of the contact between the cutting member and 
the moving web, the latter is stretched in a triangular 
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or wedge shape into the space between the two oppos 
ing edges or rails 10 and 11 whereby the portion of the 
web between these two edges is changed from a straight 
line course into two hypotenuses of two triangles hav 
ing a common side in the direction of movement of the 
cutting member and two other sides in the original 
straight line direction of web movement. This de?ec 
tion of the moving web as just described results in the 
suf?ciently high stretching of the web portion between 
the supporting rails 10 and 11 to assure a clean cut. 
Surprisingly, the tension cannot be transmitted to the 
entire length of web between the two rollers 2 and 3 
due to the friction along the edges or rails 10 and 11. 
Merely an increased tension force of short duration is 
created in the length of web between the edges of the 
two supporting or opposing rails 10 and 1 1. 

FIG. 2 illustrates the arrangement of the cutting bar 
6 and the opposing rails 10 and 11 on a common jour 
nal axis 15 whereby the bar 6 is journaled to the axis 
or shaft 15 intermediate the edges 10 and 11. The op 
posing edges may be driven, for example, by a piston 
cylinder 13 and the knife bar 6 may be driven by a pis 
ton cylinder 14, the operation of the two piston cylin 
ders l3 and 14 is coordinated to assure the above de 
scribed cutting action of the web 1. 

FIG. 3 illustrates a modi?ed cutting bar 16 having a 
cutting edge 17 which is slanted relative to the longitu 
dinal axis of the bar 16 as illustrated in FIG. 3. This fea 
ture according to the invention not only increases the 
active length of the cutting edge 17 of the knife bar 16, 
it also makes possible a drawing cut through the web 
material which may be comparable to a scissor cut and 
which is much more ef?cient than a simultaneous cut 
through the entire width of the web 1. 

FIG. 4 illustrates a modi?ed embodiment for sup 
porting the cutting bar 6 and the tensioning members 
10 and 11. The tensioning members 10 and 11 along 
with the casing 12 are attached to one end of ?rst arm 
means 18. The cutting bar 6 is supported by second 
cutting arm means 19. The arm means 18 and 19 are. 
journaled to a common journal shaft 20. The arm 
means 18 are driven by a piston cylinder arrangement 
21 whereas the arm means 19 are driven by a piston 
cylinder arrangement 22. Movement of the arm means 
18 and 19 is indicated by the double arrow 24 whereas 
the movement of the web is indicated by the arrow 23. 

Referring now to FIG. 5, the tensioning members or 
support rails 10 and 11 and the casing 12 are attached 
to an arm 18 as in the arrangement of FIG. 4, the arm 
18 being journaled for rotation about the journal shaft 
20. The journal shaft 20 extends parallel to the axes of 
the rollers 2 and 3. The cutting bar 6 is supported on 
a further arm 19, the arm 19 being journaled to the 
journal shaft 20. The arm 18 is driven by a piston cylin 
der arrangement 21, and the arm means 19 is driven by 
a piston cylinder arrangement 22, as in the arrange 
ment of FIG. 4. The journal shaft 20 is supported by a 
suitable support 25, to which the piston cylinder ar 
rangements 21 and 22 are also coupled. The arrange 
ment of FIG. 5 illustrates the positions of the support 
rails 10 and 11 and the cutting bar 6 most remote from 
the web. 
A limit switch 26 mounted by suitable means on the 

support 25 is positioned to be actuated by the arm 18 
upon movement of the support rails 10 and 11 to a po 
sition just adjacent the moving web, as illustrated in 
dashed lines in FIG. 5. For this purpose, a projection 27 
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engagable with the switch 26 may be provided on the 
arm 18. A further limit switch 28, which may also be 
mounted on the support 25 is positioned to engage the 
arm 19, as will be discussed with reference to FIG. 6. 
Referring now to FIG. 6, the arm 18 is shown moved 

to a position just adjacent the web. In this position, it 
is seen that the projection 27 on arm 18 has engaged 
and operated the limit switch 26. The cutting bar has 
been moved by the piston cylinder arrangement 22, by 
rotation of the arm 19 about the journal shaft 20, to a 
position between the support rails 10 and 11 and into 
the casing 12 to sever the web. The arm 19 may be pro 
vided with a projection 29 for engaging the limit switch 
28, as illustrated in FIG. 6. 
Thus, FIG. 5 illustrates the positions of the arms prior 

to a cutting operation, and FIG. 6 illustrates the posi 
tions of the arms following the severing operation but 
prior to their return to the original position. 
FIG. 5 further illustrates the mandrel 5 supported on 

a bracket 30 for movement with the arm 18. When the 
arm 18 is moved to its downward position, as illustrated 
in FIG. 6, the bracket 30 moves downwardly with the 
arm 18, and releases the mandrel 5 to be caught by a 
bracket 31, thereby positioning the mandrel 5 to its 
starting position for receiving the end of the severed 
web. The take-up roller 4 is illustrated in FIGS. 5 and 
6 as supported on a bracket 32 controlled by a piston 
cylinder arrangement 33, the roller 4 being illustrated 
in the same position as in FIG. 1 above discussed. A re 
ceiving tray 34 is provided for receiving the roller 4 
upon release from the bracket 32, whereupon the 
bracket 32 may be moved to receive the mandrel 5 at 
the proper time in the sequence of operation of the ap 
paratus. 
FIG. 7 illustrates a circuit for operating the apparatus 

of FIGS. 5 and 6. In this circuit a relay coil d7 operates 
a pair of contacts d7’ and d ", and a relay coil d8 oper 
ates a pair of contacts d8’ and d8”. An operating coil 
S6 for a hydraulic valve 40 (FIG. 9) is connected in se 
ries with the contact d7’ between the power lines 42 
and 43. An energizing coil S10 for a hydraulic valve 41 
(FIG. 8) is connected in series with the contact d8’ be 
tween the lines 42 and 43. The relay coil d8 is con 
nected between the power lines 42 and 43 by way of a 
manually operated start switch bl4, with a bypass cir 
cuit around the manual switch bl4 extending through 
the second contact d8” and the normally closed switch 
b28 (operated by the limit switch 28). The relay coil d7 
is also connected between the lines 42 and 43, by way 
of the manual switch b 14, with the normally open 
switch b26 operated by the limit switch 26 and forming 
a series circuit. The holding circuit for the relay coil d7 
extends through the switch b28 and the second contact 
d7”. 
The contacts d7’, d7”, d8’, d8" of the relays d7, d8 

are normally open contacts. 
In operation, the starting position of the support rails 

10 and 11 is their uppermost position, and the cutting 
bar is in its lowermost position. Upon actuation (clos 
ing) of the manual switch bl4, the relay coil d8 is ener 
gized, thereby closing its holding contact d8” by way 
of the closed limit switch b28. Upon energization of the 
relay coil d8, its other contact d8’ energizes the coil 
S10, whereby the position of the hydraulic valve 41 
(FIG. 8) is reversed. As shown in FIG. 8, the reversing 
of the valve 41 affects the downward movement of the 
piston of the piston cylinder arrangement 21, and 
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hence the downward movement of the arm 18. Upon 
reaching its lowermost position, the arm 18 contacts 
the limit switch 26 and hence closes the switch b26 in 
FIG. 7. This effects the energization of the relay coil d7 
by way of the holding contact d8H (relay d8) and the 
switch b28. The energization of the relay d7 effects the 
closing of its holding contact d7” so that at this time 
both of the relays are energized, so that the arm 18 is 
held in its lowermost position. The energization of the 
relay coil d7 further closes the contact d7’ to energize 
the energizing coil S6 and hence reverse the valve 40 
(FIG. 9). Referring to FIG. 9, this energization effects 
the upward movement of this piston in the piston cylin 
der arrangement 22, and hence the upward movement 
of the arm 19. Upon reaching its uppermost position, 
following the severing of the web, the arm 19 engages 
the normally closed switch b28 to thereby open the 
switch. 
As can be seen in FIG. 7, upon the opening of the 

switch 1128, the relay coils d7 and d8 are deenergized, 
thereby opening their holding contacts and deenergiz 
ing the coils S6 and S7. The circuit of FIG. 7 has thus 
returned to its initial operating condition. Upon the de 
energizing of the coils S6 and S10, referring to FIGS. 
8 and 9, the positions of the valves 40 and 41 are 
changed, so that the piston of cylinder arrangement 21 
moves upwardly, and the piston of piston cylinder ar 
rangement 22 moves downwardly. This effects the re 
turn of the arms l8,and 19 to their respective original 
positions, in preparation for another severing opera 
tion. 
The arrangement of FIGS. 5 to 9 thereby insure that 

the support rails are moved to a position adjacent the 
web prior to any movement of the cutting bar, so that 
the support rails 10 and 11 are in their proper tension 
ing positions prior to the movement of the cutting bar 
to effect the severing of the web. 
Although the invention has been described with ref 

erence to speci?c example embodiments, it is to be un 
derstood, that it is intended to cover all modi?cations 
and equivalents within the scope of the appended 
claims. 
What is claimed is: _ 

1. An apparatus for severing a moving web substan 
tially across its width, comprising elongated severing 
means, a common journal shaft extending longitudi 
nally of the web for journaling said severing means to 
extend across one surface of said moving web, web sup 
port rail means tiltably supported on said common 
journal shaft to extend across the surface of said web 
opposite said one surface and opposed to said severing 
means, ?rst hydraulic drive means for pivoting said 
support rail means to a position adjacent said web, sec 
ond hydraulic means responsive to the movement of 
said support rail means to said position for pivoting said 
severing means adjacent to and through said web for 
severing said web, said support rail means comprising 
a housing having a pair of spaced longitudinal edges, 
and ?rst and second support rails on said spaced longi 
tudinal edges of said housing, said severing means 
being journaled to said common journal shaft interme 
diate said first and second support rail means so that 
said ?rst and second support rails contact the web 
along a line located upstream and downstream respec 
tively of said severing means relative to the direction of 
movement of said web, said housing forming a safety 
cover for said severing means, along the entire length 


