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‘shearing cut may be effected.

UNITED STATES PATENT OFFICE.

ELLIS W. COOPER, OF NEW YORKE, N. Y., ASSIGNOR, BY MESNE ASSIGNMENTS,
HOE AND CO., OF NEW YORK, N. Y., A CORPORATION OF NEW YORK.

. CUTTING MECHANISM.

991,022,

Specification of Letters Patent. , Patented Sept. 27, 191

Application ﬁled‘ March 15, 1908. Serial No. 483,363.

To all whom it may coneern:

Be it known that I, Eruis W. Coorer, 2
citizen of the United States, residing at New
York, county of New York, and State of
New York, have invented certain new and
useful Improvements in Cutting Mechan-

isms, fully described and represented in the

following specification and the accompany-
ing drawings, forming a part of the same.

This invention relates to improvements in
cutting mechanism for cutting sheet mate-
rial and more particularly to that class of
cutting mechanisms in which one or both of
the cutting members are mounted so as to
move In a curved path. .

In the constructions ordinarily employed
for cutting sheet material, such, for instance,
as paper, in which the - cutting member 1s
mounted on a rotary carrier, the cutter is
so disposed with relation to the carrier that
the cut must take place in a comparatively
short period of time in the rotation of the
earrier. For instance, if, as is common in a
certain class of constructions, the knife is
mounted on a Totary carrier, this knife co-
operating with a cutting member on a second
rotary carrier, the cut must take place sub-
stantially in that period of time during

which the paths of the carriers are sub-

stantially tangent to or most nearly ap-
proach each other. This requires a rapid op-
eration of the cutter, and it is, therefore,
usual in construections of the character re-
ferred to to so mount the cutting blade that
all parts of it come into operation substan-
tially simultaneously.- In this class of cut-
ting devices, therefore, the advantages inci-
dent to what is known as a “shearing cut”
are not obtained. , '

Tt is one of the objects of this invention to
produce an improved cutting mechanism in
which the eutting members, or one of them,
shall move in a curved path and in which
the time during which the cutting may take
place shall be mcreased.

A further object of the invention is o

produce an improved cutting mechanism in’

which the cutting members, or one of them,
shall move in a curved path and by which a

With these and other objects not specifi-
cally referred to in view, the invention con-

sists in certain constructions and in certain
parts, improvements and combinations as
will be hereinafter fully described and then
specifically pointed out.

 Referring to the accompanying draw-
ings—TIigure 1 is a plan view of a cutting
mechanism embodying the invention. Fig.
9 is a section, on the line 2—2, of Fig. 1.
Fig. 8 is a plan view of a modified form of
construction embodying the invention. Fig.
4 is a section on- the line 4—4 of Fig. 3.
Figs. 5 and 6 are diagrammatic views illus-
trating another modified form of construc-
tion in which the invention may be em-
bodied, certain parts being shown in differ-
ent positions in the two figures. TFigs. 7, 8
and 9 are diagrammatic views illustrating
the operation of the cutting members shown
in Figs. 1 to 4 inclusive.

In the mechanisms which have been select-
ed to illustrate conerete embodiments of the
invention, the cutting members are mounted
on rotary carriers. '

Referring more particularly to the con-
struction illustrated in Figs. 1 and 2, the
carrier for the knife comprises a shaft 1
provided with heads, only one head, 2, how-
ever being shown. The shaft is supported
in suitable bearings, one of which is indi-
cated at 3. In the particular construction

“illustrated in these figures, the rotary car-

rier supports a knife holder. The details
of construction' of this holder, when em-
ployed, may be varied, but in the particular
construction illustrated in Figs. 1 and 2, it
consists of a bar 4, the ends of which are
formed to provide journals which are
mounted in suitable bearings in the heads
2 of the carrier.

~ The cutter employed may be of any suit--

able construction, the details being varied
according to the material which it is de-
sired to cut and the sort of cut it is desired
to produce. The particular constructions
illustrated are intended more particularly
for cutting sheet material, such as paper,
and the knife consists of a flat blade 5 se-
cured to the holder in any suitable manner,
as by bolts 6. - '

Tn constructions embodying the invention
the knife will be so mounted that it may be
caused to assume, during the cutting opera-
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2 .

tion, successive positions which are parallel
te each other. The means for giving the
holder the movement referred to, so as to
cause the knife to assume the successive

parallel positions during the cutting opera-

tion, may be varied widely, and several
mechanisms are shown for that purpose,
Referring more particularly to Figs. 1
dand 2, the ends of the journals on the bar
4 are provided with crank arms 7 carrying

- crank pins-8. These crank pins engage re-

- 20

cesses In projections 9 on an eccentric strap
10, this strap surrounding an eccentric 11
secured to the frame by a bolt 12, or in any
other suitable manner. The eccentric strap
may further be provided, as illustrated in
Figs. 1 and 2, with ears or projections 13,
14. These ears are provided with perfora-
tions which are engaged-by crank pins 15,
16, on cranks 17, 18 mounted on pins 19, 20
journaled in the cylinder heads, these ad-
ditional cranks making for certainty of

~ movement. While only one end of the car-
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rier and the knife operating mechanism is
shown, it will be understood that the other
end of the carrier may be provided with
similar knife operating mechanism.

In the -constructions illustrated, the co-
operating member is mounted on a rotary
carrier consisting of a cylinder 21 mounted
on a shaft 22 supported in suitable bear-

‘ings, as 23,

In the best- constructions embedying the
invention, the codperating member will be
formed with a cutting edge with which the
knife coacts in making the cut. This cut-
ting edge, when employed, may be formed

‘in various ways, but may be conveniently

formed by cutting away a surface to leave
a sharp edge or corner.

In the construction shown in Figs. 1 and
2, the carrier 21 has mounted thereon a bar
23 located in a recess 24 in the carrier. The
surface of this bar is cut away to form a
shoulder, the edge 25 of which constituies
a cutting edge. :

In the best constructions embodying the
invention, and where, as will usually be the
case, a shearing cut is desired, the knife will
be arranged so that a part of it shall come
into operation before another part. In the
construction shown in Figs. 1 and 2, the
knife is so constructed that one end of its
edge projects farther from its carrier than
the other end, this construction being
clearly indicated in Fig. 1, in which the
projecting end of the edge referred to is

~ marked 26. It is obvious that this construc-
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tion will provide for a shearing cut along
the length of the cutting edge, as successive
parts of the knife and edge will come into
codperative cutting relation as the carriers
rotate. 1t is further apparent that the cut
will begin at a point some distance in the
paths of the carriers from the point where

971,022

these paths most closely approach each
other, so that the time necessary for the
shearing cut to take place is afforded.

The construction illustrated in Iigs. 8 and
4 is, in many respects, similar to that illus-
trated in Figs. 1 and 2, the knife carrying
shaft 1, the heads 2, knife holder 4 and the
blade 5 being similar in construction to the
construction illustrated in those figures. In
the construction illustrated in Figs. 8 and 4,
however, the journal of the holder 4 is pro-
vided with a gear 27 meshing with a broad-
faced intermediate 28 mounted on'a stud 29
supported - in the carrier head 2. This
broad-faced intermediate meshes with a
gear 30 fast on a collar 31 provided with an
arm 32 through which arm is passed & bolt
33 entering an opening in the frame:. The

‘opening in the arm through which the bolt

33 passes may be a slot, as indicated at 34,
thus providing for slight adjustment of the
knife through the gearing referred to. As

ting edge 1s employed, this member being
mounted on a retary carrier 21 supported on
a shaft 22. In the construction shown in

‘these figures, however, the carrier has a flat

face formed thereon, marked 35, to which is
secured a bar 36 cut away so as to provide
the cofperating cutting edge before re-
ferred to.’ ' ' .
To prevent the cobperating cutting edge
from rapidly weéaring away, it is desirable
to provide a body of metal directly behind
it at all points in its length. Where, how-
ever, the knife is arranged to produce a

-shearing cut, and the codperating cutting

edge is carried on a rotary carrier, clearance
should be provided for that part of the
knife which has passed the cutting edge.
In the particular construction shown this is
effected by providing the wall 87 of the bar
36 behind the cutting edge 25 with a spiral
surface (see Figs. 7 to 9).

The construction referred to will be un-
derstood by referring to the diagrams, Figs.
7, 8 and 9, in which the spiral surface is
illustrated and marked 87. This spiral sur-

face is formed around the cutting edge 25 1

as a center. In these diagrams, Fig. 7 1llus-
trates the position of the knife 5 and the bar
36 at the time the end of the knife edge 26
has just passed the cutting edge, Figs. 8 and
§ illustrating "successive positions of the
knife and bar. '
Iigs. 8 and 4 show intermeshing gears 38,
39 which may be employed to drive the shafts
1 and 22, as is common in rotary cutting
mechanism, : ’
Figs. 5 and 6 illustrate diagrammatically,
in part, another form of mechanism in which
the invention may be embodied. The shafts
1 and 22 are the same as in the construction
before described and the holder bar 4 in the
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' codperating cutting member having a cut-
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carrier 2 is operated by means of gearing
27, 28 and 380, as in the construction illus-
trated in Figs. 3 and 4, this gearing being,
however, diagrammatically indicated. The
carrier 21, however, is provided with a
holder bar 40 mounted in the same manner
as the holder bar 4, this bar being provided
with a knife 41. The holder 40 and knife
41 are, by means of the gears, diagrammati-
cally indicated at 42, 43, 44, caused to assume
successive parallel positions, the construction
being thesameasthat described in connection
with theknifeillustrated in Figs. 3 and 4. The
knives 5 and 41 illustrated in these figures
are arranged to produce a shearing cut, Fig.
5 representing the "position of the parts
about the time the cutting operation be-
gins, which, it will be seen, as has been
pointed out, is considerably in advance of
the points at which the paths of the carriers
most nearly approach each other. Tig. 6
illustrates the relative position of the parts
at the time the cut is nearly completed.

While several constructions have been

illustrated in which the invention may be
embodied, it will be understood that the in-
vention may be embodied in other construe-
tions differing from these. It will be fur-

‘ther understood that cutting mechanisms

may be constructed which embody certain
features independently of other features.
The invention is not, therefore, to:be lim-
ited ‘to the specific constructions hereinbe-
fore described and illustrated. :

What is claimed is:—

1. The combination with a carrier, of a
cutter mounted thereon, said carrier being
constructed to move the cutter in a curved
path during the cutting ‘operation, means
for causing the cutter during the cutting
operation to assume successive positions
which are parallel to each other, and a co-
operating cutting member.

2. The combination with a rotary car-
rier, of a cutter mounted thereon, means for
causing the cutter during the cutting opera-
tion to assume successive positions which are

~ parallel to each other, and a codperating
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cutting member.

3. The combination with a rotary car-
rier, of a cutter mounted thereon, the edge
of the cutter being so disposed that a part
thereof comes into operation before another

‘part, whereby a shearing cut is effected,

means for causing the cutter during the cut-
ting operation to assume successive positions
which are parallel to each other, and a co-
operating cutting member. '

4. The combination with a rotary car-

rier, of a cutter mounted thereon, means for
causing the cutter during the cutting opera-
1

&

tion to assume successive positions which are
parallel to each other, and a second rotary
carrier having a cobperating cutting surface.

5. The combination with a rotary car-
rier, of a cutter mounted thereon, means for
causing the cutter during the cutting opera-
tion to assume successive positions which are
parallel to each other, and a second votary
carrier having a cobperating cutting edge.

6. The combination with a carrier having
a surface cut away to form a cutting edge,
the wall behind the edge being formed on a
spiral and the carrier being arranged to
cause the edge to move in a curved path dur-
ing the cutting operation, of a second car-
rier, a cutter mounted thereon, said second
carrier being arranged to cause the cutter
to move in a curved path during the cutting
operation, and means for causing the cutter
during the cutting operation to assume suc-
cessive positions which are parallel to each

-other, the edge of the cutter being arranged

at an angle to the cobperating cutting edge
whereby a shearing cut is formed.

7. The combination with a rotary car-
rier having a surface cut away to form a
cutting edge, the wall behind the edge be-
ing formed on a spiral, of a second rotary
carrier, a cutter mounted thereon, and means

for causing the cutter during the cutting op-

eration to assume successive positions which
are parallel to each other, the edge of the
cutter being arranged at an angle to the co-
operating cutting edge whereby a shearing
cut is formed.

8. The combination with a rotary car-
rier, of a cutter holder journaled therein, a
cutter blade mounted on the holder, means
for rotating the holder during the cutting
operation to cause the blade to assume suc-
cessive positions during the cutting opera-
tion which are parallel to each other, and a

j second rotary carrier having a cooperating

cutting surface. ,
9. The combination with a rotary car-
rier, of a cutter holder journaled therein, an
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eccentric, a cutter mounted on the holder, .

the cutter being constructed so that a part
of its edge comes into operation before an-
other part, and a second carrier having a
surface cit away to provide a cutting edge,
the wall behind the cutting edge being
formed on a spiral.

In testimony whereof, T have hereunto set
may hand, in the presence of two subserib-
ing witnesses. ,
ELLIS W. COOPER.
Witnesses: :

F. W. H. Cranz,
Gro. V. WILLTAMSOX,
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