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8 Claims. (Cl. 164-——42)

This invention relates to cutting machines of
the shear type and has for a general object the
provision of a cutting machine having an im-
proved design and enhanced performance in the

8 cutting of a continuous web of material, such

as glycerinated regenerated cellulose, paper,
gelatine, and the like, into sheets of predeter-
mined size,

Another object of the invention is to provide

10 a novel knife of the shear type adapted to cut
non-fibrous homogeneous material such as glye-
erinated regenerated cellulose without distorting
the same and without producing cracks and ser-
rations perpendicular to the cut edge.

16 A specific object of the invention resides in
the combination with a knife of the shear type
of a novel tensioning means adapted continu-
ously to maintain the cutting edge of the knife
in contact with a guiding block during the stroke

20 of the knife, .

Other objects of the invention will in part
be obvious and will in part- appear hereinafter.

The invention accordingly comprises an appa-~
ratus having the features and elements and the

25 relation of the elements one to another all as

exemplified in the accompanying drawings and

the scope of which will be pointed out in the
appended claims.

For a more detailed description of the inven-
tion reference should be had to the accompany-
ing drawings, in which:

Figure 1 is a side elevation of the improved
cutting machine,

Figure 2 is an elevation of the same machine
viewed from the right side of Figure 1.

Figure 3 is a detailed view, on an enlarged
scale, of a side elevation of the cutting mecha-
nism of the machine of Figures 1 and 2. )

Figure 4 is a detailed plan view, of the cutting
mechanism shown in Figure 3, on a scale corre-
sponding to that of Figure 1.

Figure 5 is a detailed vertical sectional view,
on an enlarged scale substantially corresponding
to line 5—5 of Figure 4.

Numerous difficulties arise whenever an at-
tempt is made to cut a sheet of a non-fibrous,
homogeneous material such, for example, as
glycerinated regenerated cellulose on a known
machine designed to cut a fibrous material such
as paper. In such known machines, a glycerin-
ated regenerated cellulose web, by reason of its
elasticity frequently becomes clogged in the cut-
ting mechanism as for example between the block
and the blade. Where such material is severed
85 after the elastic limit is reached the cut edge
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is weakened by reason of numerous serrations
perpendicular to the edge which are commonly
produced during the cutting operation. The ma-
chine of this invention among -other improve-
ments overcomes disadvantages such as those
mentioned, chiefly by virtue of a novel aligning
and tensioning means associated with the cut-
ting mechanism of the machine.

In the drawings, the frame by which the parts
are supported comprises vertical side members
10 fixed in spaced relation by suitable bars 11
bolted thereto. Mounted in bearings on the side
members 10 is a horizontal drive shaft 12 driven
by a pulley 13 adapted to be operated by manual -
or other power, Upon shaft 12 are mounted a
cam 14 and a drive wheel 15 which latter is
supported within the side members 10 by a
bracket 16. At the top of the machine stand-
ards 17 are provided with U-shaped bearings 18
which are adapted rotatably to support a shaft
19 carrying a roll 20 of web or sheet material
to be cut. The roll preferably is mounted to
rotate in a counter-clockwise direction, and the
web is led therefrom in a manner to assure that
any tendency to curl which it may have as it
passes over the knife (hereinafter described) will
be in a downward direction, as this has been
found to facilitate the shearing operation. A
brake consisting- of a rope 21 and a weight 22,
or other suitable means, is provided to prevent
roll 20 from continuing its rotation when the
feed rolls, hereinafter described, are not oper-
ating. i

A shaft 23, mounted horizontally in suitable
bearings in the side members 10, carries a freely
revolving guide roll 24 about which the web is
passed so as to be directed horizontally toward
a pair of feed rolls 25 and 26. The feed rolls are
mounted at each end between vertical guides 27
and 28 which together provide a slot in which 95
shafts 29 and 30 rest. Shaft 29 is vertically ad-
Justable, the pressure of roll 25 upon roll 26 be-
ing maintained by set screws 31 located above
and at opposite ends of the shaft. «

The feed roller 26 is driven from the drive wheel 100
15 through a ¢rank pin 32 to which is attached a
pitman 33. A crank arm 34 is attached to the
opposite end of the pitman 33 and is fixed to a
shaft 35 which is rotatably mounted in and
passes through one of the side elements 10, as 105
llustrated. On .the opposite end of this shaft
is secured a geared segment 36 which is oper-
atively connected with a free-wheeling clutch 37
on shaft 30 suitably designed to rotate the feed )
roller 26 in a counter-clockwise direction only, 110
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The crank pin 32 is radially adjustable on the
drive wheel 15 through a threaded rod 38 oper-
ated by a knurled knob 39 attached thereto.

A horizontal bed plate 40 is positioned sub-
stantially tangential to the point of contact of
the feed rolls in order to receive the material

- fed therethrough. A guide plate 41 positioned
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with predetermined clearance above the bed plate
acts to direct the web material through a slot
42 provided between the top of the bed plate and
a guiding block 43 positioned at the edge of the
bed plate adjacent the knife. This edge of the
bed plate serves as a stator or fixed shear blade
which cooperates with the knife blade to sever
the material. If desired, this shear blade end
of the bed plate may be made in the form of a
separate block 44 as illustrated, such block in ef-
fect being a continuation of the bed plate 40.
The slot 42 between block 43 and the cutting end
of the bed plate may be obtained by suitably
coping the underside of block 43, or by shimming
such block at its ends. This slot, while suffi-
ciently large to accommodate the thickness of
web material fed therethrough, is rather nar-
row, and the lower edge of block 43 is spaced
rather closely above the shearing corner of the
fixed shear blade.

The illustrated cutting mechanism includes an
oscillatable shearing knife comprising & support-
ing bar 45 and a blade 67 mounted on the in-
side thereof. -Bar 45 is attached at one end to
a side member 10 by pierced bracket 47 and bolt
48 about which bar 45 pivots freely. The other
end of bar 45 is provided with a pin 51 which
engages the yoke 52 of a connecting rod 53. Be-
tween the head of bolt 48 and the supporting bar
45 is inserted a compression spring 49 which acts
normally to urge such bar and its associated knife
toward and into contact with the guiding block
43. The tension of spring 49 can be suitably
adjusted by taking up the nut 50 at the end
of bolt 48.

The free end of the knife is vertically recipro-
cated by means of a bell crank 54 mounted to ro-
tate on a shaft 55, which is mounted on and pro-
jects from that side member 10 which is adjacent
cam 14. One end of the crank 54 carries a roller
56 which rides upon cam 14. The opposite end
of the crank 54 is provided with an elongated
slot 57 in which a roller 58 is slidably fitted.
The roller 58 rotates on a pin 59 attached in turn
to the connecting rod 53 which operates the
knife.

As is most clearly shown in Figures 3 and 4,
means are provided for maintaining the free end
of the knife under tension. That is, this end of
the knife is normally urged toward guide block
43. This means includes a lever 60 pivoted to
the side member 10 by a pin 61. One arm 62 of
this lever rests upon a coil compression spring
63 which is seated against side member 10. This
spring normally urges the long arm 64 of the
lever into pressing engagement against the free
end of the knife bar 45, which latter thus is con-
stantly in sliding contact with the vertical face.
The tension of spring 63 may be adjusted by
means of a set screw 65. The fixed end of the
knife is also normally urged toward guide block
43 by coil spring 49, as explained above.

The pressing action of the coil springs 49 and
63 hold the knife blade 67 under constant tension
against the guiding block 43. The tension of both
springs may be varied to vary the pressing tension
of the knife blade against the face of block 43,
and it is preferable to have this tension sufficient-
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1y great to assure maintenance of constant con-
tact between the edge of the blade and the face
of the block, as the blade wipes across this block
during a cutting operation. Means are provided

for adjusting the position of guide block 43 with

respect to the fixed shear blade or stator. In the
illustrated embodiment this means comprises
elongate slots 66 provided at opposite ends there-
of, through which thumb screws 68 are fitted for
adjustably clamping the block in position over
the bed plate shear blade 44. By this means the

" angle between the longitudinal lower edge of the

guide block and the longitudinal cutting edge of
the stator can be effectively controlled, and these
parts consequently may be placed and kept in
proper alignment. If desired, that side of the
block 43 which contacts the movable knife blade
may be slightly concaved, the lower corner of this
block being positioned in proper alignment with
respect to the cutting corner of the stator to
assure guidance of the movable knife thereagainst
in the proper manner to effect a satisfactory
shear cut. It will be seen that the constant ten-
sion imposed by springs 49 and 63 on the knife
blade compel the latter constantly to engage and
be guided by the guide block 43, and the adjust-
able means for positioning the latter affords a
precise and constantly functioning control of the
relationship of the movable knife blade with re-
spect to the fixed blade. Also, as the guiding
block is desirably positioned with its lower edge
in substantial coincidence with the cutting edge
of the stator, the movable blade is under tension
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as it wipes across the stator, and this nicety of -

control of the position of the knife, together with
its constant tensioning toward the stator, has
been found to effect a markedly superior shearing
cut of web materials. This superiority is especial-
ly marked in the case of non-fibrous materials,
such as regenerated cellulose and the like.

In operation of the machine, the drive shaft 12

is turned so as to revolve the drive wheel 15. This

effects rocking of the shaft 35 through the pitman
33 and the crank arm 34. The shaft 35 oscillates
the geared segment 36, and when the latter is
moving in a clockwise direction, it drives the lower
feed roll 26 in a counter-clockwise direction
through operation of the clutch 37. Revolution of
the feed roll 26 in conjunction with the pressure
feed roll 25 draws the web from the roll 20 around
the guide roller 24, pushing it forwardly between
the bed plate 40 and the guide plate 41, under the
block 43 and out through slot 42 in position to
be cut off by the knife mechanism. During re-
turn or counter-clockwise movement of the geared
segment 36, the rollers 25 and 26 cease to be driven
by the free wheeling clutch 37 and remain in a
fixed position by reason of their inertia, or, if
desired, by means of any suitable braking mecha-
nism (not shown).

Cam 14 for driving the knife mechanism is so
located on drive shaft 12 with reference to the
feed roll drive crank 34 as to raise roller 56
just as or shortly after the forward feeding
movement of the web has stopped. Continued
rotation of cam 14 elevates roller 56, causing
lever 54 to rock so as to force roller 58 down-
wardly, The latter carries the connecting rod 53
downwardly, this in turn lowering the free end of
the oscillatable knife blade. As it is lowered, the
block 43 guides this blade against the fixed shear
blade and severs the web in the improved manner
heretofore described. As soon as the knife cuts
the length of paper and clears the bed plate 40 on
its subsequent upward stroke, the geared segment
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36 again positively motivates the feed roll 26 in a
counter-clockwise direction, and the feeding and
cutting cycle is repeated.

The length of the sheet cut may be varied by
turning the knurled knob 39 adjusting the crank
pin 32 radially on the drive wheel 15. As the posi-
tion of the pin 32 is changed, the throw of the
geared segment 36 is changed, thus changing the
amount of movement imparted to the feed roller
26 during each cycle. This, in turn, determines
the length of the sheet which is fed past the
knife 45.

To promote the smooth feeding of the web the
feed rolls may be provided with a suitable gripping
suriace, preferably rubber. Further the guide
bed 40 and guide plate 41 may be designed with
interspaced ribs on their opposing faces by which
the sheet is temporarily corrugated to increase its
stiffness prior {o its passage through the slot 42.

There may be attached to this machine, if de-
sired, a tray in which the cut sheets may be
aligned in piles, or an endless belt may be pro-
vided for delivering the sheets one at & time to a
wrapping bench. For the purpose of keeping
record of the number of sheetscut, a counter may
be mounted upon the movable end of the knife
frame and the opergting lever of the counter
connected by suitable means to the frame of the
machine.

While the machine of this invention is especially
adapted to cutting continuous webs of non-fibrous
homogeneous materials it is equally applicable to
cutting fibrous materials such as paper and the
expressions “web” and “web material” as used
in the specification and appended claims are in-
tended to cover both non-fibrous and fibrous
sheet material.

It will thus be seen that by means of the pres-
ent invention there has been provided a novel
apparatus adapted to the improved cutting of
web material into sheets, and since certain modi-
fications in the apparatus which embodies the in-
vention may be made without departing from its
scope, it is intended that all matter contained
in the above description or shown in the accom-
panying drawings shall be interpreted as illus-
trative and not in a limiting sense.

I claim:

1. In combination, in a machine for cutting a
continuous web into sheets, a frame, a feed
device for periodically feeding forward said web,
a fixed shear blade or stator, a knife cooperating
with said stator to sever the web into sheets,
means for controlling the tension and angle of the
knife with respect to the stator, means contact-
ing said knife for adjusting the tension of the
knife against said controlling means.

2. In combination, in a machine for cutting a
continuous web into sheets, a frame, a feed de-
vice for periodically feeding forward said web, a
fixed shear blade or stator, a knife cooperating
with said stator to sever the web into sheets, a
block spaced above said stator, and controlling
the tension and angle of said knife with respect
to the cutting edge of said stator, and means as-
sociated with said knife for adjusting the ten-
sion of the knife against said block.

3. In combination, in a machine for cutting a
continuous web into sheets, a frame, a feed de-
vice for perodically feeding forward said web,
a fixed shear blade or stator, a knife cooperating
with sald stator to sever the web into sheets,
means for imparting reciprocating motion to one
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end of said knife, a block spaced above and sub-
stantially coinciding with the cutting edge of
said stator, means for controlling the angle which
the edge of said block makes with respect to the
cutting edge of said stator, and means contact-
ing the reciprocating end of said knife for urging
it Into contact with and for controlling its ten-
sion against said block.

4. In combination, in a machine for cutting a
continuous web of material into sheets, a frame,
a feed roller for periodically feeding forward the
web, means for intermittently driving said roller,
a fixed shear blade or stator, a knife pivoted at
one end to said frame cooperating with said stator
to sever the web into sheets, means for impart-
ing reciprocating motion to the other end of said
knife, a block spaced above and substantially co-
inciding with the cutting edge of said stator,
means for controlling the angle which the 2dge
of said block makes with respect to the cutting
edge of said stator, and means contacting both
ends of said knife for urging it into contact
with and for controlling its tension against said
block.

5. In a machine for cutting a web, cutting
mechanism comprising a fixed shear blade, a
movable blade cooperating therewith to sever the
web, means having a guiding surface adjustably
located with respect to said fixed blade, and
pressing means urging said movable blade into 105
pressing contact with said surface and said fixed
blade during a cutting operation.

6. In a machine for cutting a web, cutting
mechanism comprising a fixed shear blade, a mov-
able blade cooperating therewith to sever the 110
web, means having a guide surface adjustably lo-
cated with respect to said fixed blade, pressing
means urging said movable blade into pressing
contact with said surface and said fixed blade
during a cutting operation, and means for con- 11§
trolling the effective strength of said pressing
means.

7. In a machine for cutting a web, cutting
mechanism comprising a -fixed shear blade, a
movable blade cooperating therewith to sever the 199
web, a gulding block spaced above said flxed
blade and having a guiding surface with its
lower edge terminating in substantial coinci-
dence with the cutting edge of said fixed blade,
means for controlling the position of said guid- 195
ing surface, resilient means urging said movable
knife into pressing contact with said surface
and said fixed blade during a cutting operation,
means for moving said knife, and means for
feeding a web between said block and fixed blade 139
in position for cutting. .

8. In combination, in a machine for cutting a
continuous web into sheets, a frame, a feed de-
vice for periodically feeding forward said web,

a fixed shear blade or stator, a knife cooperating 135
with said stator to sever the web into sheets,
means for imparting reciprocating motion to one
end of said knife, a block spaced above and sub-
stantially coinciding with the cutting edge of said
sator, sald block being slightly concave on the
side facing said knife, means for controlling the
angle which the edge of said block makes with re-
spect to the cutting edge of said stator, and means
contacting the reciprocating end of said knife for
urging it into contact with and for controliing 145
its tension against said block. ‘

CHARLES W. WATTLEWORTH.
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