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CUTTING CARRIAGE FOR SHEET CUTTING AND SHEET
CUTTER USING SAME

BACKGROUND OF THE INVENTION
Field of the Invention
- This invention relates to a cutting carriage
for sheet cutting used in a copier, a facsimile machine,
a printer or the like, and also relates to a sheet
cutter using such a carriage.
Related Art
One example of conventional sheet cutters,
mounted on anrecording apparatus such as a copier, a
printer and a facsimile machine, is a so-called rotary-
type cutter as disclosed in Japanese Patent Examined
Publication No. 50-24466, in which two.blades, having a
width corresponding to a cutting width, are provided,
and one of the two blades is rotated, and is brought
into press-contact with the other blade in intersecting
relation thereto, thereby cutting a sheet.

Another conventional sheet cutter is a so-

called Guillotine-type sheet cutter as disclosed in

Japanese Utility Model Examined Publication No. 58-
37594, in which two blades, having a width corresponding
to a cutting width, are provided, and one of the two
blades is moved vertically (upward and downward), and is
brought into sliding contact with the other blade,
thereby cutting a sheet. |

These cutters have an advantage that the sheet
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can be cut rapidly since there are used the two blades
having the width corresponding to the cutting width.

These cutters have an advantage.that the
cutting speed is high since there are used the two
blades having the width corresponding to the cutting
width. However, the blades are large in size, and
therefore there has been encountered a problem that a
load required for driving the blade is large.

Under the circumstances, there has been
proposed a sheet cutter of the blade moving-type as
disclosed in Japanese Utility Model Unexamined
Publication Nos. 4-128195 and 3-88688, in which a
circular blade or a knife edge blade is moved. in sliding
contact with a stationary blade, having a substantially
straight cutting edge extending in a direction of a
cutting width of a sheet, thereby cutting the sheet.

In this sheet cutter of the blade moving-type,
the blade itself is moved, and the size of the moving

blade is not limited by the cutting width, and can be

'small, and therefore there is an advantage that a load,

required for driving the blade, is smaller as compared

with the load required in the above rotary-type and

Guillotine-type cutters. Therefore, the sheet cutter of
the blade moving-type is advantageous in that the sheet
cutter itself can be formed into a small size.

Japanese Patent Unexamined Publication Nos. 7-
52085, 7-24782, 5-177585, 2-250793 and 8-57797 and

Japanese Utility Model Unexamined Publication No. 1-
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149286 disclose a sheet cuttér of the blade moving-type
in which instead of using a stationary blade, a pair of
circular blades are combined together in press-contact
with each othei, and the pair of'circular blades are
moved in a cutting direction, thereby cutting a sheet by
the press-contacted portions of the two éircular blades.

In this sheet cutter of the blade-moving type,
there is no need to provide a stationary blade having a
length corresponding to the cutting width, and therefore
this construction is advantageous in that the size of
the sheet cutter can be further reduced.

The above sheet cutter of the blade moving-
type can be of a smaller size, and therefore it is
advantagéous to incorporate this type of sheet cutter in
an office automation machine, such as a copier, a
facsimile machine and a printer, which is required to
have a space-saving design.

In such a blade-moving type sheet cutter,
regardless of whether it is the type of sheet cutter
using a stationary blade or the type of sheet cutter
having a pair of rotary blades movable in a cutting
direction, there is needed a carriage which supports the
blade, and is movable in a cutting direction.

In connection with a blade moving-type sheet
cutter using a stationary blade, Japanese Patent
Unexamined Publication No. 7-124892 diécloses a carriage
having a bearing mechanism rotatably supporting a

circular blade (rotary blade).
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This phblication also discloses a carriage in
which a roller is provided coaxially with the rotary
blade? and the rollér is brought into contact with the
stationary blade to thereby forcibly rotate the rotary
blade.

The inventor of the present invention has
studied these cutting carriages incorporating the rotary
blade, and has found a problem that positional accuracy
or precision is lowered by a clearance between a guide
rail'(guide track member) and the carriage during the
cutting operation. |

More specifically, because of a very small gap
or clearance, a defective cut portion is produced, and.
the blade deviates from a straight line along which the
cutting is to be effected, thereby lowering the accuracy

or precision.

SUMMAﬁY OF THE INVENTION

With the above problems in view, it is an
object of this invention to provide a cutting carriage
for sheet cutting which reduces defective cutting due to
a clearance of the carriage, and can effect straight
cutting more positively.

Another object of the invention is tb_provide
a sheet cutter suited for such a carriage.

The inventor of the present invention has
studied a construction which prevents the lowering of

cutting precision due to a clearance between a carriage
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The invention made by the inventor is not
directed to the type of carriage having noc member
rotated in contact with a guide tiack member as in a
conventional construction, or not dirécted to the type
of carriage having a driven rotary member (e.g. roller)
held in contact with one side of a guide track member
for rotating a rotary blade. The inventor has found
that the cutting preciéion can be greatly enhanced by a
construction in which a pair of opposed driven rotary
members are held respectively against obverse and
reverse surfaces of a guide track member, and the pair
of driven rotary members are rotated in accordance with
the movement of a carriage along the guide track member.

According to one aspect of the present
invention, there is provided a cutting carriage for
sheet cutting adapted to be guided by a guide track
member extending in a direction of a cutting width, the
carriage comprising:

at least one rotary blade for cutting a sheet;
and .

a pair of opposed driven rotary members held
respectively against obverse and reverse surfaces of the
guide track member, the pair of driven rotary members
being rotated in accordance with the movement of the
carriage along the guide track member.

Preferably; the rotary blade is rotated by the

rotation of one of the two driven rotary members.
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Preferably, the rotary blade is connected to
the one driven rotary member coaxially therewith.

Preferabiy, there are provided a pair of the
rotary blades which are held in éress-contact with each
other at a toe-in angle, and the pair of rotary blades
are conﬁected'coaxially to the pair of driven rotary
mémbers, respectively, and the pair of rotary blades are
rotated respectively by the péir of drivén rotary
members when the pair of driven rotary members are
rotated.

According to another aspect of the invention,
there is provided a sheet cutter comprising:

a guide track member having a flat surface
portion extending in a direction of a cutting width;

a carriage comprising (i) at least one rotary
blade for cutting a sheet; and (ii) a pair of opposed
driven rotary members held respectively against obverse
and reverse surfaces of the guide track member, the pair
of driven rotary members being rotated in accordance
with the movement of the carriage along the guide track
member; and

moving means for moving the carriage.

Preferably, the obverse surface of the guide
track member serves as a surface for supporting the
sheet thereon, and also serves as a travel surface for
one of the pair of driven rotary members, and the sheet

is held between the flat surface portion of the guide

track member and the one driven rotary member during the
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movement of the carriage.

Preferably, the moving means is provided on

the reverse side of the guide track member.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a view showing a cutting carriage
for sheet cutting according to one preferred embodiment
of the present invention;

Fig. 1B is a sectional view taken along line
A~A in Fig. 1A.
| Fig. 2 is a view showing a cutting carriage
for sheet cutting according to.another embodiment of the
inventioﬁ;

Fig. 3 is a view showing the relation between
driven rotary members and rotary blades in the cutting
carriage for sheet cutting; and

Fig. 4 is a view showing the sheet cutter of

the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

One of the most impoftant features of the
present invention is that a pair of opposed driven
rotary members are held respectively against obverse and
reverse surfaces of a guide track member, the pair of
driven rotary members being moved in accordance with the
movement of a carriage along the guide track member.

The guide track member is thus held between

the pair of driven rotary members, and therefore the
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carriage can be guided or moved along the guide track
member without shaking.

The pair of driven rotary membérs are pressed
against the guide track member so that they respectively
receive reaction forces resulting from this press-
contact. Because of a balance effect, an unnecessary
force does not act on the carriage, so that the carriage
can move with a small friction loss.

The driven rotary members are rotated in
accordance with the movement of the carriage, and
therefore the movement of the carriage is less retarded
as compared with a conventional construction in which a
driven member is guided only through sliding contact,
and as a result the carriage can be smoothly moved.

Preferably, the driven rotary member comprises
an O-ring or a roller which is made of an elastic
material such as rubber. 1In order to positively guide
the carriage, the driven rotary member is pressed
against the guide track to be elastically deformed at a
portion thereof corresponding to not less than 10
degrees of the circumference.

A rotary blade may be provided independently
of the driven rotary member supported on the carriage.

However, in either of the case where a
stationary.blade, extending in a direqtion of tﬁe
cutting width, and the rotary blade are pressed into
sliding contact with each other so as'to cut the sheet

and the case where a pair of rotary blades, mounted on
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the carriage, are moved so as to.cut the sheet by a
point of press-contaét between the pair of'rotary
blades, it is preferred that the rotary blade be
forcibly rotated so as to draw in the sheet in accord-
ance with the movement of the carriage.

To achieve this, as shown in Fig. 1, the type
6f carriage having the pair of movablelrotary blades can
have a constructioﬁ in which rotary blades 3a and 3b are
provided coaxially with driven rotary members 2a and 2b,
respectively, and the rotary blades 3a and 3b are
forcibly rotated respectively by the driven iotary.
members 2a and 2b when the dfiven rotary members 2a and
2b are rotated.

In Fig. 1, a guide rail (guide track member) 6
is held between the pair of driven rotary members 2a and
2b, and the guide :ail 6 has a flat top plate portion 5
for supporting the sheet thereon. '

In the case where a.stationary blade, extend-
ing in a direction of the cutting width, and a rotary
blade, mounted on a carriage, are pressed into sliding
contact with each other so as to cut a sheet, the rotary
blade 3a can be provided coaxially with the driven
rotary member 2a so that the rotary blade 3a can be
forcibly rotated by the rotation of the driven rotary
member 2a, as shown in Fig. 2.

In this case, with respect to the pair of
driven rotary members constituting the basic elements of

the present invention, the driven rotary member 2b can
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be provided on the reverse surface of the guide rai1_6
in opposed relation to the driveh rotary member 2a.

In the sheet cutter shown in Fig. 2, the
stationary blade 4 is fixedly secured to the upper
surface of the guide rail 6. The guide rail 6 can be of
such.a construction that it serves also as a stationary
blade 4.

As shown in Figs. 1 and 2, the rotary blade is
provided coaxially with the associated driven rotary
member, and with this afrangement the rotary blade is
guided directly by the guide track member, so that.the
accuracy of the position of the rotary blade can be
enhanced.

In a preferred construction of the invention,
a pair of rotary blades are provided as shown in Fig. 1.
In a construction using a stationary blade as shown in
Fig. 2, an angular movement is applied to the carriage
by a cutting reaction force for a rotary blade provided
on one side of the guide track, so that the movement of
the carriage is retarded. On the other hand, in the
construction using the pair of rotary blades, the
cutting reaction forces cancel each other by the pair of
rotary blades, so that the carriage can move smoothly,
which is desirable.

In the construction in which the pair of
rotary blades are used, and are forcibly rotated, there
is another advantage that the pair of rotary blades

positively draw in the sheet when cutting the sheet.
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Fig. 3 shows one example of an arrangement of
the rotary blades and the driven rotary members which
are supported on the carriage body 1 shown in Fig. 1.

In Fig. 3, the rotary blade 3b and the driven
rotary member 2b, which are.provided on the reverse side
of the guide raii 6, are indicated by solid lines, and
the driven rotary member 2b is disposed parallel to the

direction of travel of the carriage indicated by an

.arrow. The rotary blade 3a and the driven rotary member

2a, provided on the obverse side of the guide rail 6,
are indicated by broken lines.

As shown in Fig. 3, the rotary blade 3a is
arranged at a toe-in angle 0, so that the two rotary
blades 3a and 3b are in contact with each other
substantially at one point. _With this arrangement, a
press-contact force, resisting the cutting reaction
forces, is easily obtained.

| In the present invention, the preferred toe-in
angle 6 is 0.2 to 3.0 degrees.

In the example shown in Fig. 3, the axis of
rotation of the driven rotary member 2a (for holding the
sheet) on the obverse side of the guide rail 6 is
inclined at an angle 6, so that the driven rotary member
2a is also érranged at a toe-in angle 6.

Namely, one of the two driven rotary members
is inclined at the toe-in angle 8, and the sheet is held
between this inclined drifen rotary member and the guide

track member (guide rail).
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With this construction, a force, acting in a

direction indicated by arrow f

in Fig. 3, can be
imparted to the sheet held by the driven rotary member
2a. " This force f acts in the direction of discharge of

the sheet, so that a tension is applied to the sheet,

thereby enhancing the cutting precision.

- In this case, preferably, a supply side of the
sheet is positively held against movemenf by feed |
rollers (not shown) or the like.

Preferably, the pair of driven rotary members
2a and 2b have different outer diameters, respectivelj,
so that the pair of rotary blades can rotate at
different peripheral speeds, respectively.

With the use of the two rotary blades rotating
at the.respective different peripheral speeds, the
éffect of stroking the paper sheet is enhanced, so that
the cutting of the paper sheét can be carried out
smoothly.

It is possible to provide a Sheet cutter
incorporating the above carriage.

More specifically, preferably, as shown in
Figs. 1 and 2, the sheet cutter comprises the guide rail
(guide track member) 6, extending in the direction of
the cutting width, the above carriage, and moﬁing meéns
for moving the carriage in the cutting direction.
| In this case, the obverse side or surface of
the flat plate portion 5 of the guide track member 6

serves as a surface for supporting the sheet thereon,
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and also serves as a trével surface for one driven
rotary member 2a. As a result of movement of the
carriage, the sheet is held between the flat plate
portion 5 and the driven rotéry member 2a, and is
prevented from being displacéd during the cutting
operation, thereby preventing the cutting precision from
being lowered.

In a case where the sheet cutter is of_such a
construction as the sheet is not guided through a gap
between constituent members of the sheet cutter, but can
be freely set or placed directly on the guide track
member as shown in Fig. 1, the time and labor, required
for guiding the sheet into position when exchanging the
sheet, are reduced, and this is desirable. 1In this
case, in order that the moving means will not interfere
with the sheet, it is preferred that the moving means be
provided on the reverse side of the guide track member.

Specific examples of the moving means include
a screw 10 (Fig. 1), a wire 12 (Fig. 2) pulled under

tension in the cutting direction, and a gear.

Example
A preferred embodiment of the present inven-
tion will now be described in detail with reference to
the drawings.
Fig. 1 is a view showing a carriage portion of
a sheet cutter incorporating a carriage of the present

inventioh, and Fig. 1A shows the appearance, and Fig. 1B
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is a cross-sectional view taken along the line A-A of
Fig. 1A. Fig. 4 shows an overall construction of the
sheet cutter.

The cutting carriage for sheet cutting
embodying the invention shown in Fig. 1 is of the type
in which a pair of rotary blades are moved. A driven
rotary member 2a, comprising an O-ring of rubber having
an outer diameter 12 mm, and a driven rotary member 2b,
comprising an O-ring of rubber having an outer diameter
of 10 mm, are provided on a carriage body l; The rotary
blades 3a and 3b are connected coaxially to the driven
rotary members 2a and 2b, respectively, and when the
driven rotary members 2a and 2b afe rotated, the rotary
blades.3a and 3b are forcibly rotated at different
numbers of revolutions, and hence at different peripherf
al speeds, respectively.

A press-contact spring 9 is connected to the
rotary blade 3a to hold this rotary blade 3a in press-
contact with the rotary blade 3b.

The two driven rotary members 2a and 2b are
held respectively against_opposite sides (i.e., obverse
and reverse surfaces) of a flat top plate portion 5 of a
guide rail (guide track member) 6 of a generally
channel-shaped cross-section having a plate thickness t
of 0.8 mm. Thus, the flat top plate portion 5 is held
between the two driven rotary members 2a and 2b. When a

screw 10 is rotated, the carriage body 1 is moved in a

cutting direction indicated by arrow in Fig. 1. As a
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résult, the two driven rotary members 2a and 2b are
rotated, so that the two rotary blades 3a and 3b are
forcibly rotated so as to draw a sheet 7. At this time,
each of the O-rings (driven rotary members) 2a and 2b is
pressed against the flat top plate poftion 5 to be
elastically deformed at a portion thereof corresponding
to about 30 degrees of their circumference.

Although not shown in the drawings, a guide
member is mounted on the carriage body 1, and is
slidably fitted in é groove 11 in the screw 10. The
screw 10 is rotated by a drive mechanism comprising a
motor 13 and gears 14 and 15, as shown in Fig. 4.

Since the screw 10, serving as moving means,
is provided at the reverse side of the guide rail 6 as
shown in Fig. 4, the screw 10 will not interfere with
the sheet 7, and the sheet 7 can be freelylset on the
flat top plate portion 5.

As shown in Fig. 3, the driven rotary member
2a, held in contact with the obverse surface of the flat
top plate portion 5 of the guide rail 6, is inclined at
an angle 8 of 1 degree with respect to the direction of
cutting of the sheet 7. Thus, the driven rotary member
2a is arranged at a toe-in angle of 1 degree, and the
driven rotary member 2a produces a force f tending to
draw out the sheet 7.

The other driven rotary member 2b is arranged
substantially parallel'to the direction of movement of

the carriage body 1, as shown in Fig. 3.
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The sheet cutter shown iﬁ Fig. 4.was incorpo-
rated in a facsimile machine, and a cﬁtting test for
rolled thermosensitive paper of A4 size was conducted.
The pitch of the groove 11 in the screw 10 was 7 mm, and
the number of revolutions of the screw 10 was 5,000 rpm.

The cutting test was carried out 10,000 times,
and it has been confirmed that deviation of the actual
cut line from the intended straight cut line was kept to
not more than 0.2 mm, and that damage of the thermo-

sensitive paper due to defective cutting was not

rencountered.

In the present invention, the pair of driven
rotary members, holding the guide track member there-
between, are mounted on the carriage supporting the
rotary blades, defective cutting due to a clearance of

the carriage can be reduced, and besides straight

‘cutting can be more positively effected. Therefore, the

sheet cutter, using the carriage of the present inven-
tion, is quite advantageous in enhancing the precision
of cutting of a paper sheet in a printer, a facsimile

machine or the like.
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1. A cutting carriage for sheet cutting adapted
to be guided by a guide track member extending in a
direction of a cutting width, said carriage comprising:
at least one rotary blade for cutting a sheet;
and
a pair of opposed driven rotary members held
respectively against obverse and reverse surfaces of
said guide track member, said pair of driven rotary
members being rotated in accordance with the movement of
said carriage along said guide track member.
2. A cutting carriage according to claim 1, in
which éaid rotary blade is rotated by the rotation of
one of said two driven rotary members.
3. . A cutting carriage according to claim 2, in
which said rotary blade is connected to said one driven
rotary member coaxially therewith.
4. A cutting carriage according to claim 1, in
which one of said.pair of dri#en rotary members is held
in contact with the sheet at a toe-in angle, and the
sheet can be held between said one driven rotary member
and said guide track member.
5. A cutting carriage according to claim 1, in
which there are provided a pair of said rotary blades °
which are held in press-contact with each other at a
toe-in angle, and said pair of rotary blades are
connected coaxially to said pair of driven rotary

members, respectively, and said pair of rotary blades
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members when said pair of driven rotary members are
rotated.

6. A cutting carriage acéording to claim 5, in
which said pair of driven rotary memberé have different
outer diameters, respectively.

7. A cutting carriage according to claim 5, in
which one of said pair of driven rotary members is held
in contact with the sheet at a toe-in angle, and the
sheet can be held between said one driven rotary member
and said guide track member.

8. A sheet cutter comprising:

a guide track member having a flat surface
portioh extending in a direction of 5 cutting width;

a carriage comprising (i) at least one rotary
blade for cutting a sheet; and (ii) a pair of opposed
driven rotary members held respectively against obverse
and reverse surfaces of said guide track member, said
pair of driven rotary members being rotated in accord-
ance.with the movement of said carriage along said guide
frack member; and

moving means for moving said carriage.

9. A sheet cutter according to claim 8, in which
the obverse surface of said guide track member serves as
a surface for supporting the sheet thereon, and also
serves as a travel surface for one of said pair of
driven rotary members, and said sheet is held between

said flat surface portion of said guide track member and
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said carriage.

10. A sheet cutter according to claim 8, in which
said moving means is providéd on the reverse side of
said guide track member.

11. " A sheet cutter according to claim 8, in which
said rotary blade is rotated by the rotation of one of
said two driven rotary members.

12, A sheet cutter according to claim 8, in which
said rotary blade is connected to said one driven rotary
membgr coaxially therewith.

13. A sheet cutter according to claim 8, in which
there are provided a pair of said rotary blades which
are held in préss-contact with each other at a toe-in
angle, and said pair of rotary blades are connected
coaxially to said pair of driven rotary members, respec-
tively, and said pair of rotary blades are rotated
respectively by said pair of driven rotary memberé when
said pair of driven rotary members are rotated.

14. A sheet cutter according to claim 8, in which
said pair of driven rotary members have different outer
diameters, respectively.

15. A sheet cutter according to claim 8, in which
one of said pair of driven rotary members is held in
contact with the sheef at a toe-in angle, and the sheet
can be held between said one driven rotary member and

said guide track member.



