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APPARATUS FOR TRIMMING AND
SLITTING WEBS

Harold H. Brooks, Columbus, Ohie
Application November 22, 1952, Serial No. 324,172
4 Claims, (Cl. 164—65)

This invention relatés to a method and apparatus for
trimming and slitting webs and is generally similar to the
apparatus disclosed in my co-pending application Serial
Number 245,100, filed September 5, 1951, now Patent
No. 2,705,049 dated March 29, 1955, but is an improve-
ment thereover. )

The work member which the device according to the
present invention is adapted for operating comprises an
elongated web of coated fabric, particularly material for
a wall covering. These webs of fabric are made up in
lengths of up to 2400 yards, and heretofore have been pro-
duced in four foot widths with a trimming strip along each
edge. Due to the extreme width of the strip and the
necessity for exact trimming preparatory to hanging the
strip, the use of this wall covering has heretofore largely
been restricted to skilled persons. A substantially larger
market can be opened up, however, and the hanging of
the covering made easier if the product can be brought
out in two foot widths and already trimmed to exact size.

With this general objective in view, the device dis-
closed in the co-pending application referred to above was
developed and put into operation, and, while it accom-
plished an eminently satisfactory job of making a clean
and shaip incision in the web, it was found to be lacking
in trimming and sliiting to close encugh limits to insure
a proper product. This fault came about because it was
found that the webs of material varied somewhat in width
along their lengths and any fixed trimming arrangement
would thus result in a trimmed strip where the trim line
did not exactly match the printed pattern.

In general, the variation in width of the web came
about on account of shrinkage at certain points therealong,
as, for example, in the area where two pieces of the fabric
being coated were joined together. This variation in
width of the strip quantitatively is 2 relatively minor mat-
ter, and, further, the rate of variation is slight, and because
of this a printed web trimmed to the proper line with refer-
ence to the pattern can always be hung properly, due to
the inherent flexibility of the material. :

Having the foregoing in mind, this invention has for its
primary object a method and apparatus for trimming and
slitting webs of the nature described, particularly printed
webs, such that the difficulties referred to above are en-
tirely eliminated and the resulting product is always
trimmed to a precise line relative to the printed pattern
thereon.

Another object is the provision for a method and appa-
ratus for trimming and slitting webs which is rapid in
operaiion, and wherein the machine is easy to set up.

A still further object is the provision of a method and
apparatus for printing a web in such a manner that it is
particularly adapted for use in a web trimming and slitting
machine according to this invention.

These and other objects and advantages will become
more apparent upon reference to the following description
taken in connection with the accompanying drawings, in
which:

Figure 1 is a side view of a machine according to this
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invention with the frame of the machine indicated in dot-
dash outline;

Figure 2 is a vertical section, indicated by line 2—2 on
Figure 1, showing the appearance of the machine from
the rear;

Figure 3 is a front elevation of the machine;

Figure 4 is a partial plan view of the machine at the
cutting end thereof; .

Figure 5 is a fragmentary view showing the center
part of Figure 4 at enlarged scale;

Figure 6 is a sectional view on line 6—6 on Figure 5;

Figure 7 is a sectional view on line 7—7 of Figure 5;

Figure 8 is a diagrammatic view showing the manner
in which a pantograph arrangement forming a part of
this invention operates;

Figure 9 is a perspective view showing a trimming and
slitting knife for use in the machine;

Figure 10 is a plan view showing a typical feeler mem-
ber forming a part of the control system of this invention;

Figure 11 is a view looking in at the end of the feeler
arrangement in Figure 10, and is indicated by line 11—11
on Figure 10;

Figure 12 is a section indicated by line 12—12 on
Figure 10;

Figure 13 is a diagrammatic representation of the elec-
tric control circuit associated with the feeler;

Figure 14 is a diagrammatic representation of the hy-
draulic system that is under the control of the feeler and
its associated electric circuit;

Figure 15 is a diagrammatic representation of the print-
ing of a web according to the present invention;

Figure 16 is a diagrammatic representation of a print-
ed web showing the manner in which the web is trimmed
at the time of printing;

Figure 17 is a longitudinal sectional view through one
of the knife holders; and

Figure 18 is a sectional view indicated by line ¥8—18
on Figure 17 showing details of construction of the knife
holder.

Referring to the drawings somewhat more in detail,
the machine of this inventicn comiprises a frame, generally
represented at 10, and comprising at the one end means
12 forming tracks for supporting a carriage 14 for lateral
movement in the frame. Carriage 14 is adapted for re-
ceiving a roll 16 of the material to be trimmed and slit.
The web of material, represented by letter W leads from
roll 16 over a first roller 18, and then over a plurality of
idler rollers 2§ distributed about the frame of the ma-
chine, and which preferably include means for maijntain-
ing a predetermined tension on the web, The web W
then Ileads over another idler roller 22, and then passes
underneath a pair of relatively large rollers 24 and is
held thereagainst by a fairly small intermediate roller 2§
beneath the web. - After passing over the rollers 24, the
web is wound on a suitable receiving spindle 28.

As will be seen in Figure 2, the roller 18 is laterally
shiftable in the frame of the machine by means of hydrau-
lic cylinder and piston 39 connected to one end of the
supporting shaft for the said roller and the other end of
the said shaft being connected by a bracket 32 to shaft 34
of the supply roll 16, so that lateral shifting movements
of roller 18 will be accompanied by equal lateral shifting
movements of the supply roll.

In cooperation with the means associated with the roll-
ers 20 for maintaining a predetermined tension on the
web, shaft 34 may include a braking means, generally
illustrated at 36, for applying a predeiermined braking
effect on the said shaft,

Associated with the left-hand one of rollers 24, as
viewed in Figure 1, are a plurality of cutting blades 38
which are in the form of extra-long razor blades mounted

. on the ends of arms 40, each of which is pivoted at 42
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to a suijtable supporting framework 44, and so biased by
a weight 46 that the cutting blade is pressed toward the
roller 24.

As will be seen in Figure 3, the arms 40 are actually
supported to one side of their supporting brackets 44,
and are shiftable laterally in their respective brackets by
the adjustable screw 48, and can be clamped in position
by the clamp nut 50.

In Figures 1 and 3 through 5, it will be noted that
underneath rollers 24 and extending transversely in the
frame of the machine is a rigid table or platform 5Z. This
platform 52 has fixed thereto upstanding guide rails 54
which slidably receive the slides 56, and each of which
slides is rigidly connected with an upstanding support
plate 58 that has at its upper end a horizontal slide por-
tion 68 extending leftwardly therefrom, as viewed in
Figure 1. .

Slide portion 60 of each of the upstanding parts 58 of
the slides 56 is associated with one of the cutter knife sup-
porting brackets 44. The said brackets 44 are supported
on the slide parts 60 for movement thereon and are like-
wise slidably engaged by a transverse bar 62, so that the
knife supporting brackets 44 will all slide in unison. The
plate 62 is supported at each end by the rails 64 and also
adjacent each end are the racks 66 engaged by the gears
63 that are interconnected by shaft 76. The purpose of
this arrangement is so that during operation of the ma-
chine shaft 76 can be rotated slowly, and this will gradu-
ally shift the cutting blades in the direction of their
length, thus continuously presenting a clean and sharp
cutting edge to the web being trimmed and slit, so that
at all times a perfectly sharp cut is obtained.

At the same time, the brackets 44 are slidable longi-
tudinally of the rail or bar 62 relative to each other.

Asscciated with the two end slides 56 are the sta-
tionary hydraulic cylinders 72 within which are mounted
double acting pistons 74, each of which has rods ex-
tending out both ends of the associated cylinder. The
cuter one of each of the rods is connected with the adja-
cent slide 56 by means of a dependent block 76 thereon,
as will be seen in both Figures 3 and 4. As the pistons
move in the cylinders, the associated slides are thus also
moved. :

‘The center slide takes a motion different from the two
end slides for the reason that the knife associated there-
with must always be exactly half-way between the two
cuter knives. For this reason, the center slide is con-
nected so that it takes one half the movement of each
of the end slides, and in the same sense, whereby once
adjusted so its knife is midway between the two outer
knives, it will remain in an exactly centered position
throughout all adjusting movements of the end slides.

According to this invention, this is accomplished by
supporting on the underneath side of the center slide a
bar or rod 89, and on each end of which is slidable a
?’0':{6 £2. Each yoke 82 is connected with the adjacent
inner rod of one of the pistens 74 by the links 84.
The resulting arrangement is illustrated in Figure 5, and
the operation thereof is diagrammatically illustrated in
Figure §.

'n these figures, it will be seen that the movement of
cither of the pistons 74 in either direction will be accom-
panied by a movement of the center slide in the same
direction, but only half the amocunt.

in the preparation of the web for being operated by
the web shiter and trimmer, it is printed in the usual
manner, and at the time of the final printing, the web
is trimmed a predetermined distance cutwardly from the
cuter edge of the printed pattern. Thus, should shrink-
age or stretching of the web occur after the printing
has been applied, the trimmed outer edge will always
bo the same distance from the edge of the printed pat-
tern, and thus provide a reliable guide means when the
web is delivered to the trimming and slitting machine.

Figure 15 represents very diagrammaticaliy the passage
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of the web W from a supply roll 86 through a printing
press to a take-up roll 82. During the passage of the
web through the press, it is printed at various stations,
and at a selected station trimming rollers, as at 24,
are provided which are fixed in the printing machine
relative to the edge of the pattern being printed. The
result of this operation is diagrammatically illustrated
in Figure 16, wherein the web W is provided with a
printed pattern extending from dashed line 96 to dashed
line 98. The trimming rolls 94, previously referred to,
trim off from each side of the web a strip 109 along a
line 102 that is a fixed distance outwardly from the
adiacent edge of the pattern, indicated by lines 96 and
98.

When the trimmed web is mounted in the trimming and
slitting machine, it engages a feeler arm 114 pivotally
mounted on the machine frame closely adjacent laterally
chiftable roller 18. This feeler arm is indicated in Figure
10, and the arrangement will be seen i0 consist of a
mounting panel 184 that is fixed to the machine frame and
on which is carried a coil 106 and reciprocably mounted
in coil 106 is an armature 108 biased in one direction
by a spring 119.

Pivotally mounted on plate 164 by post 112 is the
feeler arm 114 that has an arcuate end 116 bearing on
the edge of the web with a light pressure, say, one-half
ounce.

Adjustably mounted on the arm, as by means of slot
118, is a plate 120 pivotally supporting a block 122 to
which is connected rod 124 leading to armature 108.

It will be apparent that movements of the web later-
ally in the machine frame will be accompanied by move-
ments of fecler arm 114 about its pivotal support, and
a corresponding adjustment of armature 108 in coil 186.

The movement of armature 108 in coil 166 is con-
verted into a usable electrical impulse in the manner
diagrammatically illustrated in Figure 13. In this figure
it will be noted that coil 106 is, in fact, a plurality of
coils, with the two numbered 126 being connected in
series and supplied with energy from secondary coil 128
of a transformer 130 having a primary 132 connected with
power lines L1 and L2.

The amplifier output is delivered to field coil 144 of
reversible motor 146 having a second field coil 148 with
a constant input, and the drive shaft of motor 146 is
connected for adjusting a hydraulic control valve 150 and
is also connected with armature 152 associated with coils
142,

Armature 152 is also positioned to influence the serially
connected coils 154 that are supplied from secondary
coil 156 of transformer 130.

At this time it will be seen that what Figure 13 illus-
trates is an extremely delicate electrically operated de-
tector that controls a servo-valve, and the adjustment of
the servo-valve operating to restore balance in the elec-
tric circuit.

A typical arrangement of motor 146, valve 150, and
the comnected armature 152 is illustrated in Figure 14,
and it will be noted that the valve 156 is connected be-
tween the hydraulic motor which it controls and a source
of fluid pressure 160. Shifting of the valve in one di-
rection will drive the motor piston in one direction,
whereas shifting of the valve in the opposite direction
will drive the piston in the opposite direction, and the
valve further has a neutral position wherein the piston
is locked stationary.

Inasmuch as the feeler arm 114 is mounted on a
bracket fixed in the machine frame, it will be apparent
that the feeler arm serves to control the position of the
web in the frame, so that the edge of the web that is
engaged by the feeler arm is always running in a fixed
vertical plane. This locating of the web in the machine
insures that the knife holders will take a minimum
amount of movement in following the cuiting liner and
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also simplifies the mounting of the roll of material to
be cut in the machine. .

At the cuiting and slitting end of the machine, adja-
cent rolls 24, there is a first feeler arm 166 positioned
to engage the right-hand edge of the web as it is viewed
in Figure 4 and mounted to move with adjacent slide 56.
Feeler arm 166, by way of a control circuit identical
with that described in connection with feeler arm 114,
controls hydraulic valve 168, which is connected to sup-
ply the cylinder 72 associated with right-hand slide 56.
Inasmuch as feeler arm 166 is mounted to move with
its associated slide, it will be apparent that the slide and
feeler ‘arm will shift back and forth laterally in the ma-
chine, so as to follow the edge of the web, thereby main-
taining the slide and feeler arm in substantially fixed
relation relative to each other and to the adjacent edge
of the web.

At the left edge of the web is another feeler arm 170
also mounted on the slide 56 adjacent thereto that-con-
trols a hydraulic valve 172 connected with cylinder 72
associated with left-hand slide 56, and this is also a fol-
low-up arrangement with the slide and the feeler arm
shifting laterally in the machine to follow the edge of
the web. The feeler arm 179 operates to control the
valve 172 by way of a control circuit identical with those
associated with feeler arms 114 and 166.

From the foregoing description, it will be apparent
that the device according to my invention operates as
follows; a web is first run through a printing machine,
and simultaneously is trimmed on its opposite edges a
predetermined and fixed distance outwardly from the
opposite edges of the pattern printed thereon.

The printed and roughly trimmed web is then placed
in the slitting and trimming machine and threaded there-
through. As soon as the machine is started, and which
is accomplished by energizing 2 motor M that is con-
nected with one or both of rollers 24, and which is also
connected through a speed reducer 180 with shaft 70,
the feeler arm 114 becomes effective for predetermining
the lateral position of the web in the machine.

Thereafter feeler arms 166 and 170 serve to control
the two outer knife carriages to maintain their knives
a predetermined fixed distance inwardly from the outer
edges of the web being trimmed, with the center knife
occupying a precisely centered position between the outer
knives and slitting the web in half. .

It will be observed that, since feeler arm 114 is piv-
oted to a fixed point in the machine, the web will be
o0 controlled that its edge engaged by feeler arm 114
will always lie in a fixed vertical plane, whereas, since
feeler arms 166 and 170 are pivoted to the respective
slides which they control, the said slides will be con-
trolled so as to occupy fixed positions relative to the
adjacent edges of the web. Each of the knives can be
adjusted laterally independently of the others, and the
machine is thus made to conform to patterns of slightly
varying width and to compensate for variations in the
structure in individual knives,

Preferably each knife is made as illustrated in Figure
9, wherein it will be seen that the cutting blade is double
edged and is supported in the plane of the centerline of
its supporting arm. This bermits use of both edges of
the blade merely by turning the arm over.

Figures 17 and 18 will show that each arm 40 is
received in a slot 184 in a block 182 which also has
a slot 186 to receive pin 42 of the arm.

Each block 182 is pivotally supported on a rod 187
supported in bracket 44 and a stop screw 190 and bar
188 limit tilting movement of the block in one direction
while stop screw 194 limits tilting movement thereof in
the other direction. Sleeve bearings 196 support block
182 on the rod while collars 198 and 200 hold it in a
fixed position axially of the rod.

Bracket 44 has a threaded boss or sleeve 204 fixed
thereto that receives threaded part 206 of rod 187 and
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6
the clamp nut 50 serves to lock the rod in any adjusted
position in the. bracket, the handwheels 48, of course,
being availed of to turn the rods for effecting the ad-
justment thereof. .

Bearings 212 support the rod 187 in the bracket 44
and hold it in rigid axial alignment so the cutter blade
38 on arm 40 is always presented perpendicularly to the
web.

The described arm supporting arrangement provides
for precise independent adjustment of the cutter trans-
versely of the web to accommodate the machine to the
various patterns printed thercon.

It will be understood that this invention is susceptible
to modification in order to adapt it to different usages
and conditions, and, accordingly, it is desired to com-
prehend such modifications within this invention as may
fall within the scope of the appended claims.

I claim:

1. In a machine of the nature described; a frame, means
for passing a web to be trimmed through the frame, a pair
of slides laterally movable on the frame, a motor con-
nected between the frame and each slide, a feeler arm
pivoted to each slide for engaging the adjacent edge of
the web, means actuated by each feeler for controlling
the energization of the motor for the associated slide for
maintaining the slides in fixed relation to the edges of
the web, a knife supporting bracket on each slide movable
thereon in a direction at right angles to the movement of
the slide, and a cutter knife on each bracket for cutting
the web.

2. In a machine of the nature described; a frame, means
for passing a web to be trimmed through the frame, a
pair of slides laterally movable on the frame, a motor
connected between the frame and each slide, a feeler
arm pivoted to each slide for engaging the adjacent edge
of the web, means actuated by each feeler for controll-
ing the energization of the motor for the associated slide
for maintaining the slides in fixed relation to the edges
of the web, a knife supporting bracket on each slide
movable thereon in a direction at right angles to the
movement of the slide, means for moving said brackets
on their respective slides in unison, and cutter knives sup-
ported in said brackets for lateral adjustability therein.

3. In a machine of the nature described; a frame, means
at one end of the machine to support a roll of material
to be passed through the machine, a roller over which the
web of material passes from the roll, said means and
roller being interconnected and being movable trans-
versely of the frame, a motor connected to so move
said means and roller, a feeler movably mounted in the
frame engaging the edge of the web adjacent said roller,
eans operated by movements of said feeler for reversibly
controlling the emergization of said motor thereby to
move said means and roller to maintain said web in a
fixed vertical plane relative to the frame, means to feed
said web over a second roller, and means at said second
roller to trim the edges of said web,

4. In a machine of the nature described; a frame, means
at one end of the machine to support a roll of material
to be passed through the machine, a first roller over which
the web of material passes from the roll, said means and
first roller being interconnected and being movable trans-
versely of the frame, a motor connected to so move said
means and first roller, a feeler movably mounted in the
frame engaging the edge of the web adjacent said first
roller, means operated by movenients of said feeler for
reversibly controlling the energization of said motor there-
by to move said means and first roller to maintain the
edge of said web in a predetermined position in the frame,
a second roller at the other end of the machine over which
the web passes, three slides laterally spaced on said frame
at said second roller and laterally movable, knives on
said slides engaging the web in cutting relation, a motor
connected with each outer slide, a feeler movably mount-
ed on each outer slide engaging the adjacent edge of the
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web, means operated by each said slide mounted feeler
for reversibly controlling the energization of the motor
for the associated slide so the outer slides are maintained
in fixed relation to the edges of the web, a member slid-
able on the center slide in 2 direction at right angles to
the direction of movement of the slide, and a link pivoted
to said member and to each of said slides whereby the
center slide takes the same movement as the outer slides
and in the same direction but only half the amount of
the movement.

v

1

References Cited in the file of this patent

1,062,423
1,133,297
1,186,906
1,299,335
1,468,396
2,032,276
g 2,501,685

271,784

UNITED STATES PATENTS

StEDEr mommmmm e May 20, 1913
LeWiS wocmmmmmmmemem e Mar. 30, 1915
Hopkins —-wmem-mmmmmm—- June 13, 1916
Hazelting ~——cememmmmem— Apr. 1, 1919
Putt oo e Sept. 18, 1923
Frielinghatls — e eeemmm Feb. 25, 1936
LV e i m Mar. 28, 1950
FOREIGN PATENTS
Germany —--eme-=m=—m——= Mar. 19, 1914



