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& Web slitting machine.

@ A web slitting machine (10) for cutting a web or upper carriage (16) locked when the blade is posi-

roll of material includes an upper carriage assembly tioned against a lower knife (22). This ensures that
@ (16) joined to a lower blade holder assembly (18) by the pressure of the blade (20) against the knife (22)

a selectively removable guide key (38) which is is the pressure exerted at the mid point of the

milled to provide a predetermined cant angle for the stroke. A parallelogram linkage (210, 212) biased by
©0 blade (20). The blade (20) is lowered into position by a spring (224) can provide a shock absorber for
& a piston (54, 58) which is rectangular and includes a maintaining blade/knife contact in the presence of
htorsion-resisting sleeve (60a, 60b) to prevent rotation webs moving at high speed.

M~of the piston about its vertical axis. A pneumatic
€ control provides a plurality: of control modes where-
by the blade (20) may be raised and lowered with or

without locking the upper carriage assembly (16) to
n'its transverse bar (14) and vice-versa. A unique side
shift adjustment is provided whereby the blade (20)
may be shifted to a half-stroke position and the
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WEB SLITTING MACHINE

Background of the Invention

The following invention relates to a web slitting
machine of the type used for cutting a continuous
web of material. )

Web slitters are cutting machines commonly
employed to cut an endiess web, such as a con-
tinuous roll of material, into strips. Typical ma-
chines of this type include an upper blade portion
which overlaps with a lower knife to provide a
scissors-like action for cutting a continuous roll as
it is pulled between the blade and the knife. The
blade is usually a nonpowered rotary cutting disk
suspended from a carriage which is attached io a
transverse bar. A plurality of web slitters may be
connected to the same bar to create parallel strips
of various widths. The lower knife may be a blade
supported from underneath the roll or may be a
roller or drum having a sharpened edge. Together
the lower knife and the upper blade create a shear-
ing action against the web as it unwinds from a roll
and is pulled through the web slitter by a rewind or
take-up roll. )

It is important in the design of such machines
that the shear or cant angle between the upper
blade and lower knife be precisely maintained. The
cant angle is the angular relationship between the
upper blade and the lower knife in the plane of the
blade about a vertical axis. This angle must be
maintained so that the wear and deformation be-
tween. the two cutting edges are kept to a mini-
mum. The cant angle should also be adjustable to
compensate for various blade-to-web orientations
as well as various types of web material. Rotation
of the upper blade about the aforementioned verti-
cal axis results in deviations from the desired cant
angle and various approaches have been tried to
correct this problem.

One such approach is shown in Markowski U.S.
Patent No. 3,143,024. In the Markowski device, the
upper blade is supported on a shaft which is
clamped to a support assembly connected to a
transverse bar. The shaft includes a milled surface
which is held against a tapered block to create the
desired cant angle, and the tapered block may be
replaced for other blocks of different dimensions,
thereby providing adjustability. Another approach is
fo use a clamp and a knife shaft which are replace-
able, so that various cant angles may be obtained
by substitution of these parts, an example of which
is shown in Waterhouse U.S. Patent No. 3,186,282.
Various types of screw adjustments are shown in
Printz, et al., U.S. Patent No. 3,185,010, Johnstone
U.S. Patent No. 3,892,156 and Aykut U.S. Patent
No. 4,257,299, and differential springs are used for
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setting the cant angle in Noffke, et al., U.S. Patent
No. 4,438,673.

The problem with all of the aforementioned
devices is that the means for holding the blade in a
predetermined cant angle position is not strong
enough fo maintain the angle when the web slitter
is subjected to the force of the moving web. More-
over, springs and screws which may be easily
adjusted are also subject to tampering. The use of
a replaceable tapered block as shown in Markowski
alleviates the problem of tampering; however the
block bears against but a small flattened portion of
the blade-supporting shaft. Moreover, the pressure
holding the tapered block is maintained by a clamp
tightened by a knob acting on a threaded shaft. If
the shaft becomes loose, the blade will wobble.

Some web slitters mount a blade holder along
a track to provide for easy replacement of the
blade. An example of this construction is shown in
Colombo, U.S. Patent No. 4,741,234. The track
mounting of Colombo, however, is integral to the
upper carriage assembly and provides no adjust-
ability for the cant angle. Moreover the blade hold-
er portion is not reversible on the track. Revers-
ibility would be a desirable feature since it is some-
times necessary to mount the carriage for left-hand
as well as right-hand operation.

It is critical to the maintaining of proper align-
ment of the blade and lower knife that the blade-
supporting shaft does not rotate. Most shafts are
round, but some attempts have been made fo keep
the shaft from rotating by milling portions of it to a
flat shape and providing a bearing pressing against
the flattened portion to prevent rotation. An exam-
ple is shown in the Cavagna EPO Patent Applica-
tion No. 84/100104.3. Other approaches include a
keyed shaft as shown in the Johnstone '156 patent
and a trangular-oval piston shown in Wingen, U.S.
Patent No. 3,434,695. The problem with these
shapes is that they are either expensive to manu-
facture, or do not provide sufficient rigidity to keep
the shaft from rotating.

Another design aspect of conventional web slit-
ters is that many include pneumatic actuation fea-
tures for locking the web slitter to a transverse bar,
for lowering the blade into a cutting position, and
for laterally shifting the blade towards and away
from the knife. These functions are usually per-
formed in a predetermined sequence, which may
limit the flexibility of any pneumatic control system
that may be employed. An example is shown in
Cavagna U.S. Patent No. 4,540,394, in which the
actuation of the pneumatic control which locks the
upper carriage to a transverse bar also simulta-
neously lowers a piston supporting the lower blade



3 EP 0 377 484 A2 4

assembly. With such a system it is not possible
either to unlock the carriage from the transverse
bar without raising the blade, or to lock the carriage
to the transverse bar without lowering the blade.
There may exist situations, however, in which it
would be desirable to be able to raise the blade
without unlocking the carriage, or where it would be
desirable to have the blade lowered but have the
ability to move the carriage along the transverse
bar.

As mentioned above, a plurality of web slitters
of the type described herein may be mounted on a
transverse bar and may be positioned along the
bar at various locations to define the width of strips
to be cut from the web. An arrangement for setting
the desired transverse location along the bar using
a top mounted knob driving a pinion which inter-
acts with a rack on the bar shown in the "System
Helios"™ web slitter manufactured by Tidland Cor-
poration of Gamas, Washington. The knob is incon-
veniently placed, however, and is, for that reason,
awkward to use. Also, the sideways movement
tends to cause "crabbing™ as the web slitter will
experience a tilting moment about its horizontal
axis as the carriage moves transversely.

Many conventional web slitters include a pneu-
matic side shift feature which moves the blade
laterally into contact with the lower knife. This usu-
ally occurs after the blade has been lowered. Ex-
amples are shown in the U.S. patents to Johnstone
No. 3,892,156 and Gilmore No. 3,380,330. No pro-
vision is made, however, in either of these two
devices for quickly retracting the biade laterally
before the blade is raised. The problem that can
occur when the blade is raised without sideways
retraction, is that it may scrape across the edge of
the lower knife which can cause chipping or dul-
ling.

Web slitters which include a side shift feature
as described above also encounter the problem
that when the blade shifts, it must contact the lower
knife with pressure sufficient to maintain the blade
against the lower knife in a good cutting relation-
ship, but not have so much pressure so as to
cause the blade to tilt. This requires some guess-
work as to where to. clamp the carriage portion
along the transverse bar. This problem is inherent
in the Johnstone '156 device and in a device
shown in the Gilmore '330 patent, both of which
include pneumatic side shifting actuators which
automatically shift the blade laterally upon comple-
tion of the downstroke. A desirable feature in such
devices would be a mechanism permitting optimum
adjustment of the force of the blade against the
lower knife.

Continuous web material which is forced
through a gang of web slitters is not always uni-
form. It frequently contains irregularities which may
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have a tendency to force the blade away from the
lower knife, notwithstanding the pneumatic pres-
sure imparted by the side shifting mechanism.
When the web travels at high speed, this becomes
a problem since the friction in the piston and
cylinder arrangement used in the side shift mecha-
nism prevents it from reacting quickly enough to
prevent oscillations of the blade. Thus, it would be
desirable to provide a fast-acting biasing or shock
absorbing means for high speed moving webs to
damp blade oscillation and to create a restoring
force that will maintain the blade in proper contact
with the lower knife.

The blade portion of a conventional web slitter
is a nondriven freely rotating disk. The disks are
clamped with screws or the like to a hub and must
periodically be replaced when they become duil.
This can be a dangerous operation because the
operator must usually grasp the blade along its
edge to stop it from rotating while a blade retainer
or clamp is removed. A desirable feature would be
one that prevented blade rotation-while it was being
replaced.

Summary of the Invention

The present invention at least in preferred em-
bodiments provides solutions for the aforemen-
tioned problems in web slitter design and provides
improvements in such design to increase efficien-
cy, accuracy and versatility. )

In preferred embodiments, the web slitter of
the present invention includes an upper carriage
assembly connected to a transverse bar, and a
blade holder assembly for holding a cutting biade,
where the biade holder assembly is coupled to the
carriage assembly by a selectively removable con-
nector which joins the two assemblies together at a
predetermined cant angle. The connector com-
prises a guide key which is selectively coupled to
the carriage assembly and has a shape for slideab-
ly engaging a correspondingly shaped channel in
the blade holder assembly. The guide key is milled
to provide a predetermined cant angle, and also
has a flaring portion which bears the weight of the
blade holder assembly when the latter is slideably
engaged. An important feature of this arrangement
is that the blade holder portion is reversible on the
guide key and may slide onto the guide key in
either a right-hand or left-hand orientation.

in order to maintain the precise cant angle
provided by the guide key, the carriage assembly
includes a reciprocating shaft which moves the
blade holder assembly towards and away from a
lower knife. The shaft is of a substantially rectangu-
lar shape and is movable within a guide cylinder.
The guide cylinder includes wear plates which bear
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against the shaft to prevent rotation about its axis.
The square cross section of the shaft provides the
-optimum resistance to torsion about the shaft axis
and the wear plates include a pair of selectively
insertable- bushings which are fastened to the bot-
tom of the cylinder housing and have wear portions
that extend into the cylinder along a length of the
shaft to form an interior rectangular sleeve.

Another aspect of the invention relaies to a
versatile control system for selectively locking ihe
carriage portion to a transverse support.bar, and for
lowering and raising the blade holder portion. An
actuating system, which may be pneumatically
powered, raises and lowers the blade into and out
of a cutting position and provides a brake for
releasably locking the carriage to the transverse
support bar. A selectable control provides a plural-
ity of control modes for controlling the actuator so
that the brake may be locked without moving the
blade, or the blade may be raised or lowered with
the brake in either a-locked or uniocked position.
This may be accomplished by having a plurality of
simultaneously selectable valve pairs coupling a
source of pneumatic pressure to the brake or blade
reciprocator with each valve pair providing a dif-
ferent control mode.

In order to properly adjust the correct amount
of force at the point of overlap between the blade
and the lower knife, a novel side shifting arrange-
ment is provided. The carriage may be positioned
at any point along the transverse bar by a rotary
control which turns a pinion gear which, in turn,
-interacts with a rack on the transverse bar. The
blade holder assembly includes a side shifting
mechanism which moves the blade a short dis-
tance laterally into and out of engagement with the
lower - knife. This mechanism includes a spring

which biases the side shifting mechanism towards.

a nonengaged position while an actuator, which
may be pneumatic, urges the blade against the
spring to engage with the lower knife. A haif stroke
stop halts the lateral movement of the blade mid-
way between its engaged and retracted positions.
The- carriage may then be locked in place on the
transverse bar where the blade and lower knife
touch. This adjustment ensures that the pressure
that the blade places on the lower knife when the
side shifting mechanism is actuated equals the
pressure at midsiroke.

In order to prevent the oscillation of the blade
in the presence of a high speed moving web, the
blade holder is divided into a stationary portion and
a movable- hub assembly connected by a linkage.
The linkage includes a torsion spring for providing
a restoring force which responds to blade oscilla-
tion. The linkage may comprise a spring-loaded
pivotable parallelogram linkage which permits
movement of the hub assembly in a lateral direc-
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tion without tilting the blade.

Thus, from one aspect, an object of this inven-
tion is to provide a web slitter capable of precisely
maintaining a predetermined selectable cant angle
between a blade and a lower knife.

A further object of this invention in preferred
embodiments is to provide a selectively removable
guide key which serves as a connecting link be-
tween an upper carriage assembly and a blade
holder assembly, and which has a shape that de-
termines the cant angle between the blade and a
lower knife.

A still further object of this invention in pre-
ferred embodiments is to provide a connection
between an upper carriage assembly and a lower
blade holder assembly in a web slitter that allows
for reversibility of the blade holder assembly on the
carriage assembly.

From another aspect, a still further object of
this invention in preferred embodiments is to pro-
vide a control system for selectively controlling the
locking of the carriage portion of a web slitter to its
transverse support and for lowering the blade into
engagement with a lower knife, so that a plurality of
control options may be provided whereby the rais-
ing and lowering of the blade may be accom-
plished independently of the locking of the car-
riage.

A still further object of this invention in pre-
ferred embodiments is to provide a web slitter
which is transversely adjustable by means of a
conveniently located control.

Yet a further object of this invention in pre-
ferred embodiments is to provide a web slitter
having a lateral blade side shifting feature with the
ability to quickly release the side shift mechanism
s0 as to avoid the scraping of the blade against the
knife as the blade is raised from its engaged posi-
tion.

A still further object of this invention in pre-
ferred embodiments is to provide a means for
adjusting the side shift mechanism of a blade for
optimum pressure against the lower knife when the
blade carriage is locked in a predetermined trans-
verse location.

Yet a further object of this invention in pre-
ferred embodiments is to provide a safety feature
for blade removal which prevents the rotary blade
from rotating while a hub clamp is removed for
effecting the changing of blades.

A still further object of this invention in pre-
ferred embodiments is to provide a resilient sus-
pension for a rotary blade having low friction and a
substantially constant restoring force in the trans-
verse direction to respond to the oscillation of the

“blade in the presence of a high speed moving web.

The foregoing and other objectives, features,
and advantages of the invention will be more read-
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ily understood upon consideration of the following
detailed description of a preferred embodiment of
the invention, taken in conjunction with the accom-
panying drawings.

Brief Description of the Drawings

FIG. 1 is a front view of a pair of web slitting
machines and their cooperating lower knives moun-
ted on respective transverse supports.

FIG. 2 is a side view of the upper carriage
assembly of a web slitting machine constructed
according to the invention.

FIG. 3 is a front view of the upper carriage
assembly of FIG. 2.

FIG. 4 is a partial cutaway view showing a
quick dump valve taken along line 4-4 of FIG. 2.

FIG. 5 is a cutaway view taken along line 5-5
of FIG. 3.

FIG. 6 is a side view of a locking pin shown
in the lower portion of FIG. 3.

FIG. 7 is a cutaway view taken along line 7-7
of FIG. 6. )

FIG. 8 is a side cutaway view of the upper
carriage assembly of the web slitting machine
shown in FIG. 2.

FIG. 9 is a schematic diagram of a pneu-
matic conirol circuit used to control various func-
tions of the web slitting machine of FIG. 1.

FIG. 10 is a side view of the blade holder
assembly of the web slitting machine of FIG. 1.

FIG. 11 is a reverse side view taken from the
opposite side of the blade holder assembly shown
in FIG. 10.

FIG. 12 is a cutaway view taken along line
12-12 of FIG, 11. :

FIG. 13 is a partial cutaway view taken along
line 13-13 of FIG. 11.

FIG. 14 is a front view of a piston which is
slideably mounted within the upper carriage portion
of the web slitter as shown in FIG. 8.

FIG. 15 is a cutaway view taken along line
15-15 of FIG. 13.

FIG. 16 is a front view of a lower blade
holder assembly of an alternative design to the
blade holder assembly of FIG. 10.

FIG. 17 is a side view of the lower blade
holder assembly of FIG. 16.

Detailed Description of ﬂe_ Preferred Embodiments
of the Invention

Referring to FIG. 1 a pair of web slitting ma-
chines 10 and 12 are mounted on a transverse bar
14, The web slitter 10 includes an upper carriage
portion 16 which is slideably movable along the
transverse bar 14, and a lower blade holder portion
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18 which includes a freely rotating disk-shaped
blade 20. The edge of the blade 20 overlaps with a
lower knife 22 positioned on a supporting sleeve
24. The lower knife 22 may be in the form of a
drum or roller which has a sharpened edge so that
together the blade 20 and the lower knife 22
present a scissors like action to a continuous web
of material which is pulled through the blade 20
and the knife 22 by a drum or take-up reel. The
web slittier 12 is in all respects similar to the web
slitter 10 and the width of the strips cut in the
continuous web of material may be determined by
the transverse location of one web slitter relative to
another. There may, of course, be as many such
cutting machines located on the transverse bar 14
and the sleeve 24 as desired. )

Referring to FIG. 2, the upper carriage portion
16 of web slitter 10 includes a brake shoe 26 which
engages a dovetail shaped projection 15 of the
transverse bar 14. The brake shoe 26 may be
operated pneumatically or by turning rotary brake
knob 28. The transverse position of the carriage
assembly 16 along the transverse bar 14 is ad-
justed by turning transverse control knob 30 which
is connected to a shaft 32 (see FIG. 8) which
terminates in a pinion gear 34. The pinion gear 34
meshes with the teeth of a rack 36 formed in the
lower portion of transverse bar 14. The iransverse
positicn-adjusting knob 30 is located on the front of
the upper carriage assembly 16 to provide easy
accessibility for this adjustment by the operator,
and the shaft 32 extends substantially through the
web slitter 10 underneath the bar 14 permitting the
slitter to be lifted while the knob 30 is turned.
Transverse adjustments may then be made without
imparting a moment which would cause tilting or
crabbing. ) .

The upper carriage assembly 16 is connected
to the lower blade holder assembly 18 by a dove-
tail shaped guide key 38 which is selectively re-
movable from the upper carriage assembly 16 by a
locking pin 40. The pin 40 has a handle 42 which
permits it to be rotated 90 degrees so that the pin
may be removed thus permitting removal of the
guide key 38. The guide key 38 may be milled to
provide various cant angles for the blade 20, and
includes a dovetail shaped bar 21 which forms a
slideable connecting link between the upper car-
riage assembly 16 and the lower blade holder
assembly 18. Milling the bar 21 to differing toleran-
ces along its sides provides variations in the cant
angle of the blade because the lower blade holder
assembly 18 includes a dovetail shaped guide
channel 44 (refer to FIG. 12) which snugly engages
the dovetail bar 21. In addition, the weight of the
lower blade holder assembly is borne by the out-
wardly flaring portions of the bar 38, thus forming
the major structural connection between the upper
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carriage assembly 16 and the lower blade hoider
assembly 18. An added feature of this construction
is that the blade holder assembly 18 may be
reversed relative to the upper carriage assembly 16
by merely sliding the blade holder assembly 16 off
of the bar 21, rotating it 180 degrees, and sliding it
back on thus permitting either right-hand or left-
hand-orientation.

The lower blade holder assembly 18 is raised
or lowered by a reciprocating shaft as will be
explained below. The stroke of the shaft is adjusted
by a siroke- stop nut 46 in conjunction with a
locking” nut 48. Both the stop nut 46 and the
locking nut 48 are threadingly mounted on stroke
stop rod 50. -

A rotary control knob 52 provides mode control
for the pneumatic systems which power the locking
of the upper carriage assembly 16 to the trans-
verse bar 14, the lowering of the blade holder
assembly 18 towards the lower knife 22, and the
“shifting of the rotary blade 20 laterally towards the

- lower knife 22. These functions are also explained
in more detail below. ,
Referring to- FIG. 8, the stroke stop rod 50 is
threaded into the top of a piston 54 which slides
within a cylinder 56. The piston. 54 includes a
piston rod 58 of substantially square cross section
which bears against rod guide bushings 60a and
-60b (refer to FIG. 5). The rod guide bushings 60a
and 60b comprise a pair of L-shaped plates which
have rectangular legs extending into the cylinder
56 to slideably engage the piston rod 58. The
- bushings 60a and 60b are screwed together in
abutting relationship by bolis 62 through slightly
oversized holes (not shown) which permits the
bushings 60a and 60b to be pressed together to
snugly engage the piston rod 58 before the bolts
62 are tightened down. Thus tightened, the rod
guide bushings 60a and 60b prevent the piston rod
58 from rotating, thus preserving the rather fine
cant angle tolerance which is determined by the
milling of the dovetail bar 21 of guide key 38.

" - The rotary control knob 52 controls the supply
of compressed air to the top of piston 54 which
pushes the piston down against the return bias
force imparted by a spring 64 which is wound
about stroke stop rod 50. The compressed air is
supplied to the upper carriage assembly 16 from a
source 104 (refer to FIG. 9) where it is connected
through a set of valves generally indicated at 66 to
a conduit 68 bored through the body of the upper
carriage assembly 16 and terminating at the top of
cylinder 56. As compressed air forces the piston
54 downwardly, the stop nut 46 approaches a
plunger 70, and when the stop nut 46 bottoms
against the plunger 70, depressing it against a
spring 72, a valve is opened which supplies com-
pressed air to a side shifting mechanism (explained
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in more detail below) in the lower blade holder
assembly 18.

The brake shoe 26 is raised and lowered by a
piston 74 which slides vertically within brake cyl-
inder 76. The piston 74 may also be lowered by
manually tightening rotary brake knob 28 which
causes a threaded bolt 78 to bear against the top
of the piston 74.

Referring to FIG. 8 and FIG. 14 the piston 54
includes a pair of legs 78a and 78b with a center
aperture 80 lined with bushings 100a and 100b
which permits the insertion of the locking pin 40.
The piston 54 includes a slot 82 through which the
shaft 32 extends. The legs 78a and 78b include
stop tabs 84a and 84b which prevent the lower
blade holder assembly from sliding off of the guide
key 38 once it is locked into place by the pin 40.

The locking pin 40 includes a round shaft 86
which has a cam portion 88 (refer to FIGS. 6 and
7). When the handle 42 of the pin 40 is pointing
downwards the cam portion 88 of the shaft 86 also
extends down wardly. The guide key 38 is an
assembly which includes a spring 90 bearing
against 2 movable bushing 92. The spring 80 and
the movable bushing 92 are held within a cylin-
drical extension portion 94 by a retaining washer
96. The cylindrical extension 94 includes an ap-
erture (not shown) which lines up with aperture 80
to permit insertion of the locking pin 40:

The locking pin 40 is inserted with the handle
42 turned 90 degrees to the side from its position
shown in FIG. 3. Moving the cammed surface 88 to
the side allows the round shaft to enter the ap-
erture 80 and to depress a projecting insert 98
from the top part of the guide key 38 forcing it
down and compressing the spring 90 against the
bushing 92. Once the pin 40 is inserted, the handle
42 may be turned to the "down" position present-
ing the cammed surface to the insert 98. The
spring 90 bears against the bushing 92 and draws
the guide key upwardly against the bottom of the
piston 54. The projection 98 then prevents the pin
from slipping out of the aperture 80, and the spring
90 provides a force tending to draw the guide key
38 up against the legs 78a and 78b of the piston
54.

The pneumatic circuit for the web slitter 10 is
shown in FIG. 9. The rotary control knob 52 is part
of a set of ganged valves 86. Rotating the control
knob 52 connects a selected valve pair to pneu-
matic lines 112 and 114, respectively. For example,
in the A position valves 65a and 65b are coupied to
lines 112 and 114, respectively. In the B position
valves 67a and 67b will be coupled to lines 112
and 114, and in the C position valves 69a and 6%b
will be coupled to the same lines. Lines 112 and
114 are connected to input-output lines 110 which
is, in turn, connected to a valve 106 which is
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controlled by solenoid 108. A source of pneumatic
pressure 104 is connected to valve 106. The output
of the selected one of the valves 65b, 67b or 69b is
connected to the brake cylinder 76. Pressure in
cylinder 76 forces brake piston 74 in a downward
direction locking the brake shoe 26 against the
transverse support rod 14. Line 112 is connected
from the selected one of valves 65a, 67a or 69a to0
cylinder 56. Pneumatic pressure in the cylinder 56
lowers the piston 54 which in turn lowers the blade
holder assembly 18 into engagement with the lower
knife (not shown in FIG. 9).

With the rotary control knob 52 in position A,
as shown in FIG. 9, pneumatic pressure will first
lock the brake shoe 26. As the piston 74 bottoms
out in cylinder 76, the pressure on pilot line 116
will cause valve 118 fo close. At this point, pres-
sure flows through an orifice 120 into the cylinder
56 and begins to lower the piston 54, pushing
against the bias spring 64. When the piston 54
bottoms out, the nut 46 depresses the piunger 70
closing a valve 122. The pressure from the valve
122 is sensed on a pilot line 124 and closes a
quick dump valve 126. The output of the quick
dump valve 126 enters a cylinder 128 on the lower
blade holder assembly 18 and depresses a piston
130 against a bias spring 132 thus causing the
blade 20 to engage the lower knife 22 (not shown
in FIG. 9).

In the A position of rotary control knob 52, the
brake shoe 26 is locked and subsequently, after a
delay caused by the action of orifice 120 and valve
118, the piston 54 is lowered. Thus the locking of
the brake shoe 26 and the lowering of the piston
takes place sequentially with the brake shoe 26
being locked first.

in the B position valves 67a and 67b will be
engaged. This will result in the locking of the brake
shoe 26 without the lowering of the blade holder
assembly 18. In position C valves 69a and 69b will
‘be engaged which will result in the lowering of
blade holder assembly 18 without the locking of the
brake shoe 26.

When the solenoid 108 releases valve 106 and
removes pressure from the system, the reverse
bias on the quick dump valve 126 caused by a
pilot line 134, and the absence of any pressure on
the pilot line 124, will cause the quick dump vaive
126 to open immediately, venting the cylinder 128.
This allows the spring 132 to retract the blade 20
from engagement with the lower knife 22 imme-
diately, that is, before the spring 64 has had a
chance to raise piston 54. Quickly retracting the
blade 20 in this manner prevents it from scraping
against the lower knife 22 as the piston 54 is raised
which would otherwise damage or possibly chip the
blade 20.

The quick dump valve 126 is shown in FIG. 4.
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A bore 121 is filled with a piug 119 which includes
a central aperture 117. The plug 119 presses
against a flexible poppet 115 pushing it against an
internal bore 113. Air from the cylinder 128 enters
a recess 111 formed by a relieved portion 109 of
the plug 119 through an inlet (not shown). When
the cylinder 128 is actuated, air enters internal bore
113 flattening the poppet 115 against the relieved
portion of the plug 119 permitting air to flow into
the recess 111 and thence fo the cylinder 128.
When pressure is removed from bore 113, pres-
sure from the cylinder 128 forces the poppet 115
into the bore 113 thus permitting air to flow to the
outside through aperture 117.

Referring to FIGS. 10, 11 and 12 the blade 20
is clamped to a hub assembly 136 by a retaining
ring 138. The hub assembly 136 includes a rotating
hub 140 which rotates on bearings 142 about a
stationary member 144. A blade guard 146 shields
all but the lower protruding portion of the blade 20.
The hub assembly 136 is connected to a piston
130 by screws 137. The piston 130 moves within a
cylinder 128 and is biased to a retracted position
by a spring 132. Pneumatic pressure enters the
cylinder 128 through a bore 148 forcing the piston
130 to bottom out against the bottom of .the cyl-
inder 128 compressing the spring 132. This pro-
vides a lateral side shifting mechanism which
brings the biade 20 into engagement with the lower
knife 22.

An adjustment feature is provided which per-
mits the blade 20 to be positioned against the
lower knife 22 at an optimum pressure exerted by
the side shift piston 130. A push button 150 lowers -
a stop 152 into the cylinder 128 which stops the
progress of the piston 130 exactly midway through
its stroke. To make the adjustment, the rotary con-
trol knob 52 is placed in the C position which
lowers the blade holder assembly 18 without lock-
ing the upper carriage 16 to the transverse bar 14.
The blade 20 may then be moved laterally into
contact with the lower knife 22, and the brake shoe
26 may be manually locked (or the control knob
may be turned to the A position pneumatically
locking the brake). The spring loaded push button
150 may then be released. This will allow the
piston 130 to bottom out against cylinder 128
pressing the blade 20 against the lower knife 22
with a force which is exactly equal to the force
applied by the side shift piston 130 at half siroke.
This is about 40 PSI which is optimum for this type
of application.

A safety feature is provided which permits easy
replacement of the blade 20 without the attendant
risk of an operator's being cut. Referring to FIG.
10, the retaining ring 138 is held in place by three
bolts 154. The retaining ring 138 includes three
oversize holes 156 so that when the bolts 154 are
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“loosened and the retaining ring is twisted coun-
terclockwise, the holes 156 will clear the bolts 154
and the retaining ring may be removed. This per-
mits the blade 20 to be removed from the hub 140.
The hub 140, however, is freely rotating and it
would ordinarily be necessary for an operator to
hold the blade steady with his fingers in order to
remove the retaining ring 138. Referring o FIG. 11,
the blade holder assembly 18 includes a stationary
housing 19 which includes a push button 158 which
is aligned so that a shaft 160 engages a small
recess 162 in the hub 140. This acts as a rotary
stop  and prevents the hub 140 from rotating while
the blade 20 is being replaced.

An alternative design for a lower blade holder
assembly is shown in FIGS. 16 and 17. The lower
blade holder assembly 200 includes a hub assem-
bly 202 connected to a housing 204 which- houses
the side shift mechanism (not shown). The side
shift mechanism contained within the housing 204

-may be essentially identical to that shown in FIG.
12 and described above. The housing 204 and its
associated hub.assembly 202 is suspended from
an upper connecting portion 206, which includes a
dovetail-shaped channel 208, on a pair of links 210
and 212. The links 210 and 212 are configured as
a parallelogram which pivots about bolts 214a,
214b, 216a and 216b. The bolt 216a connects with
a rod 218 (refer to FIG. 17) which is held in place
by a corresponding bolt 220a on the other side of
the support portion 206. The parallelogram linkage
is repeated on the other side of the support 2086, a
portion of which is shown in FIG. 17. A bolt 220 a
secures a link 222 at the top and the link 222 is
secured to the housing 204 by bolt 220b. The
fourth link is not shown, but is in all respects the
same as link 212. A torsion spring to 224 is wound
about the rod 218 and bears against a cross mem-
ber 226. The cross member 226 is secured be-
tween the link 212 and the fourth link so that the
forsion spring 224 tends to push the parallelogram
linkage in the direction of the arrow at the bottom
of FIG. 16 thus urging the blade against the lower
knife (not shown in FIG. 16). This permits the lower
housing 204 and the hub assembly 202 to move
laterally without tilting the blade.

In actual operation a high speed moving web
may cause the blade to oscillate or wobble. The
parallelogram linkage biased by the torsion spring
224 provides a restoring force which can respond
quickly to this high speed phenomenon so that
parallelism in the slits between adjacent web slit-
ters is not lost. The torsion spring 224 is wound
about the bar 218 with a relatively large number of
turns so that the restoring force is essentially in-
dependent of lateral displacement, thus keeping
the force relatively constant even when a fault in
the web material shifts the blade to the side tem-
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porarily. The response of the spring is much quic-
ker than the response of the pneumatic side shift
mechanism and provides a distinct advantage in
the stability of the system when dealing with a web
moving at high speed.

If desired, the links 210 and 212 (and their
opposite members link 222 and the link not shown)
may include small complementary profrusions
which act as stops to halt the movement of the
housing 204 and hub assembly 202. The stops
interact as the links 210 and 222 move closer
together preventing any further movement.

The terms and expressions which have been
employed in the abstract and foregoing specifica-
tion are used therein s terms of description and not
of limitation, and there is no intention in the use of
such terms and expressions of excluding equiv-
alents of the features shown and described or
portions thereof, it being recognized that the scope
of the invention is defined and limited only by the
claims which follow.

Claims

1. A web slitter for cutting a continuous web of
material comprising:

(a) a carriage portion (16) connected to sup-
port means (14);

(b) a blade holder portion (18) for holding a
cutting blade (20); and .

(c) selectively removable connection means
(38) interacting between the carriage portion (16)
and the blade holder portion (18) for joining said
portions together at a predetermined cant angle.

2. The web slitter of Claim 1 where said selec-
tively removable connection means comprises
guide key means (38) selectively coupled to said
carriage portion (16) and having a shape for slidab-
ly engaging a correspondingly shaped channel (44)
in the blade holder portion (18).

3. The web slitter of Claim 2 wherein said
guide key means (38) is milled to provide said
predetermined cant angle and includes an out-
wardly flaring portion (21) for bearing the weight of
said blade holder portion (18).

4. The web slitter of Claim 3 wherein said
outwardly flaring portion (21) has a dovetail shape.

5. The web slitter of Claim 1 wherein said
carriage portion (16) includes a reciprocating shaft
(58) for moving said blade holder portion (18) to-
wards and away from a lower knife (22), said shaft
being of substantially rectangular shape and mov-
able within a guide cylinder (56), said guide cyl-
inder comprising wear plate means (60a, 60b)
bearing against said shaft to prevent rotation about
the axis thereof. :

6. The web slitter of Claim 5 wherein said wear
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plate means comprises a pair of selectively inser-
table bushings (60a, 60b) fastened to said cylinder
and having wear portions extending into the cyl-
inder along a length of the shaft (58) to form an
interior rectangular sleeve.

7. The web slitter of Claim 6 wherein said
bushings (60a, 60b) include plate portions which
join in abutting relationship, each plate portion in-
cluding apertures for receiving fastening means
(62), the apertures having a dimension larger than
the fastening means (62) whereby said abutting
plate portions may be snugly positioned and tight-
ened together t0 make said rectangular sleeve tor-
sion resistant.

8. A web siitting apparatus for cutling a con-
tinuous web of material comprising:

(a) a blade (20) mounted on a blade holder
assembly (18);

(b) a carriage assembly- (16) mounted to a
transverse support member (14); and

(c) coupling means (38) selectively connect-
ed to the carriage assembly (16) for releasably
coupling the carriage assembly to the blade holder
assembly (18) whereby the blade holder assembly
may be selectively reversed relative to the carriage
assembly for either right hand or left hand opera-
tion.

9. The web slitting apparatus of Claim 8
wherein said coupling means comprises guide key
means (38) for joining said blade holder assembly
(18) to said carriage assembly (16) and .having a
shape that provides a predetermined cant angle for
said blade (20).

10. The web slitting apparatus of Claim 9
wherein said guide key means (38) comprises a
guide bar (21), and said blade holder assembly
(18) includes a channel (44) for slideably engaging
said guide bar (21).

11. The web sliting apparatus of Claim 10
wherein said guide bar (20) includes load bearing
flared portions for supporting the weight of the
blade hoider assembly (18).

12. The web slitting apparatus of Claim 11
wherein the guide bar (21) has a dovetail shape.

13. A web slitter for cutting a moving web of
material comprising:

(a) a carriage (16) having a blade (20) moun-
ted thereon, said carriage including reciprocating
means (58) for lowering and raising said blade (20)
into and out of a cutting position,;

(b) braking means (26) for releasably locking
said carriage (16) to fransverse support means (14)
to hold said carriage in a predetermined location;

{c) actuating means (66,104) for powering
said reciprocating means (58) and for locking and
unlocking said braking means (26); and

(d) selectable control means (52) having a
plurality of control modes for controlling said ac-

10

15

20

25

30

35

40

45

50

55

tuating means (66,104) whereby said braking
means (26) may be locked without moving said
reciprocating means (58) when said control means
is in a first control mode and whereby said recipro-
cating means (58) may be moved without locking
said braking means (26) when said control means
is in a second control mode.

14. The web siitter of Claim 13 wherein said
braking means (26) and said reciprocating means
(58) are both actuated when said control means
(52) is in a third control mode.

15. The web slitter of Claim 14 wherein said
actuating means comprises a source (104) of pneu-
matic pressure and wherein, preferably, said con-
trol means comprises a plurality of simultaneously
selectable valve pairs (65a, 65b; 67a,67b; 692a,690)
coupling said source of peneumatic pressure to
said reciprocating means and to said braking
means respectively, wherein each valve pair pro-
vides said first, second or third control modes.

16. A web slitting apparatus for cutting a con-
tinuous web of material comprising a cutting blade
(20) carried on a housing (16,18), and inciuding
mounting means for mounting said housing to a
transverse bar (14), said transverse bar including
rack means (36), and said housing including lateral
adjustment means comprising a selectively rotat-
able shaft (32) extending through said housing nor-
mal to said transverse bar (14) and below said
transverse bar, said shaft including pinion gear
means (34) interacting with said rack means (36) to
move said housing laterally along said bar when
said shaft is rotated, said shaft (32) preferably
being connected to a hand rotatable dial (52) lo-
cated on the face of said housing.

17. A web slitter having an upper blade assem-

_bly interacting with a lower knife (22) for cutting a

moving web of material, said upper blade assembly
(16,18) including a side shifting means for moving
a cutting blade (20) into and out of engagement
with said lower knife (22), said side shifting means
including spring means (132) for biasing said side
shifting means towards a non-engaged position,
said side shifting means further including pneu-
matic actuating means (128, 130) for urging said
side shifting means t0 engage said cutting blade
(20) with said lower knife (22), characterised in that
there is incorporated quick relief valve means (126)
responsive to the removal of pneumatic pressure
from said side shifting means for rapidly venting
said side shifting means to permit said biasing
means to urge said cutting blade towards said non-
engaged position.

18. A method of adjusting the transverse posi-
tion of a web slitting maching relative to a lower
knife (22) comprising the steps of:

(a) lowering a cutting blade portion (20) of
said machine from a retracted position to a depth
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suitable for engaging said lower knife;

(b) actuating side shifting means (128, 130)
in said machine to shift said blade (20) transversely
toward said knife (22) for a distance of half of its
normal stroke, preferably by an operation which
includes placing a stop (152) within a cylinder (128)
included in said side shift means to impede a
pneumatically actuated side shaft piston (130) at
the midpoint of its stroke.

(c) moving said machine along a fransverse
support member (14). until an edge of said blade
{20) makes contact with said knife (22); and

(d) ftightening said machine to said trans-
verse support member.

19. A web slitter having a rotary cutting blade
(20) interacting with a knife member (22) in scissor-
like fashion for cutting a continuous web of ma-
terial, characterised in that it includes the combina-
tion comprising:

(a) side shifting means for moving said blade (20)
laterally between a knife-engaging position and a
non-engaging retracted position; and

(b) stop adjust means (150) for halting the move-
ment of said blade (20) midway between said en-
gaged and retracted positions when said side shift-
ing means is actuated to move said blade from
said retracted position into said knife-engaging po-
sition; ) :

said side shifting means preferably being pneu-
matically powered and inciuding a cylinder (128)
having a piston (130) movable therein carrying said
blade (20), and said stop means preferably com-
prising a manually actuated stop (152) insertable
into said cylinder (128) for impeding the progress
of said piston (130) at the midpoint of its stroke.

20. A web slitter for cutting a continuous web
of material comprising a blade holder including a
central hub (136) having a blade gripping rotatable
portion (140), said rotatable portion having selec-
fively removable clamp means (138) for clamping a
blade (20) to said hub (136), characterised in that
there 'is also provided blade locking means (158)
for stopping the rotation of said rotatable portion
(140) while said clamp means (138) is removed,
thereby permitting the replacement of said blade
without rotation thereof,. said clamp means prefer-
ably comprising a rotatable plate (138) affixed to
said hub (138) by fastening means (154), with said
plate being rotatable from a first locked position to
a second unlocked position and being removable
from- said hub in the unlocked position, and said
blade holder preferably including a stationary hub
support portion (144) from which a locking pin
(160) ‘extends into a recess (162) in said rotatable
portion so as to provide blade locking means.

21. A web slitter for cutting a continuous web
of material comprising:

{a) an upper carriage portion (16);
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{b) a lower blade holder portion (200) for
holding a rotary blade (20), said blade holder por-
tion having a laterally stationary support portion
(206) and a laterally moveable hub portion (202);

(c) linkage means (210, 212) for coupling
said laterally movable hub portion (202) to the
stationary support portion (206); and

(d) shock absorbing means (224) coupled to
the linkage means for damping oscillations of the
blade; said linkage means preferably comprising a
pivotable parallelogram linkage for permitting lat-
eral movement of the moveable hub without tilting
the blade (20) and further preferably including stop
means for limiting the amount of lateral movement
of the moveable hub portion, and said shock ab-
sorbing means preferably comprising torsion spring
means for urging the blade (20) against a lower
knife.
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