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[57] ABSTRACT

A cutter receptor extends transversely across the path
of movement of sheet material to be cut, and an

endless belt is trained over a pair pulleys for move-
ment adjacent and substantially parallel to the cutter
receptor. A disk-shaped cutter is rotatably mounted
on the endless belt and spring biased to press toward
the cutter receptor to cut cut a predetermined length
of sheet material during movement of the belt. One
pulley is driven by a driving mechanism which is under
the control of a control mechanism selectively opera-
ble to activate the drive mechanism to rotate the pul-
ley to advance the cutter from a retracted starting
position into rotating engagement with the cutter
receptor and therealong to cut a length of sheet
material, after which the rotation of the pulley is con-
tinued to return the cutter to its retracted starting
position. In one embodiment of the invention, the
driven pulley is fixed to a shaft on which there is
rotatably mounted a gear. A coil spring has one end
secured to the shaft and its other end secured to a
housing rotatable with the gear, and a driving pinion
meshes with the gear. The driven puiley is normally
latched against movement but, when the latch is
released, the spring rotates the driven pulley to drive
the belt carrying the cutter. During the time that the
pulley is latched against movement, the pinion rotates
the gear to rewind the spring. Control elements are as-
sociated with the shaft and with the gear, and effect
operation of a microswitch controlling energization of
a motor for driving the pinion. In another embodiment
of the invention, the driven pulley is rotated by an
electric motor whose energization is controlled by
control cams operatively associated with control
switches.

10 Claims, 12 Drawing Figures
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1
SHEET CUTTING APPARATUS

BACKGROUND OF THE INVENTION

A known sheet cutting apparatus includes a disk-
shaped cutter and a cutter receptor, and the cutter is
reciprocated relative to the receptor to cut the sheet
material. In this known sheet cutting apparatus, it is
necessary to vary the inclination of the disk-shaped cut-
ter relative to the cutter receptor, when the cutter
moves in one direction, from the inclination of the cut-
ter, when the cutter moves in the opposite direction, so
as to bring the leading edge of the cutter into engage-
ment with the cutter receptor at all times. This known
apparatus has the advantage of cutting the sheet mate-
rial in either direction of movement of the disk-shaped
cutter. However, it has an important disadvantage in
that the support device for the cutter is complex in
structure and the cutter is not reliable in performance.

SUMMARY OF THE INVENTION

This invention relates to sheet cutting apparatus of
the type using a disk-shaped cutter cooperating with a
cutter receptor to cut a predetermined length of the
material. More particularly, the invention is directed to
an improved apparatus of this type in which a disk-
shaped cutter is rotatably mounted on an endless belt
moving in one direction only.

In accordance with the invention, a cutter receptor
extends transversely across the path of movement of
the sheet material, and the endless belt is mounted ad-
jacent and substantially parallel to the cutter receptor.
The sheet material to be cut may be any type of sheet
material such as, for example, a photosensitive sheet,
a magnetic sheet, or similar sheet material, which
moves along a predetermined path of travel.

The cutter is secured to a shaft which is rotatably
mounted in a support secured to the endless belt, and
a spring biases the cutter toward pressing engagement
with the cutter receptor, the cutter being so mounted
that its orientation, with respect to the cutter receptor,
is maintained always at the same angle so that cutting
can be carried out accurately and continuously.
Thereby, the cutting apparatus of the invention is more
reliable in performance and less complex in construc-
tion than sheet cutting apparatus in which a disk-
shaped cutter is reciprocated along a cutter receptor in
opposite directions to effect cutting.

One of the two pulleys over which the endless belt is
trained is driven by suitable means, such as a spring or
by an electric motor, and control elements are pro-
vided to control the rotation of the driven pulley so that
the cutter is moved. in one direction, by the endless
belt, along the cutter receptor, and then returned along
the other run of the endless belt to a retracted starting
position. When a spring is used as the driving means for
the driven pulley, electric motor driven means effect
rewinding of the spring automatically, responsive to the
control elements, after-each “run” of the endless belt
in one direction. )

An object of the invention is to provide an improved
sheet cutting apparatus incorporating a disk-shaped
cutter cooperable with a cutter receptor to cut a prede-
termined length of sheet material moving along a path
of travel.

Another object of the invention is to provide such a
sheet cutting apparatus which is more reliable in per-
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formance than known sheet cutting apparatus of this
type.

A further object of the invention is to provide such
a sheet cutting apparatus which is less complex in con-
struction than known sheet cutting apparatus of the
same general type.

Another object of the invention is to provide such a
sheet cutting apparatus in which the disk-shaped cutter
is always maintained at a fixed angular orientation rela-
tive to the cutter receptor.

A further object of the invention is to provide such
a sheet cutting apparatus in which, during a cutting op-
eration, the disk-shaped cutter always travels in the
same direction along the cutter receptor.

For an understanding of the principles of the inven-
tion, reference is made to the following description of
typical embodiments thereof as illustrated in the ac-
companying drawing.

BRIEF DESCRIPTION OF THE DRAWING

In the drawing:

FIG. 1 is a schematic front elevation view of sheet
cutting apparatus in accordance with one embodiment
of the present invention;

FIG. 2 is a horizontal sectional view taken along the
line II--1I of FIG. 1;

FIG. 3 is a transverse sectional view taken along the
line III—III of FIG. 1;

FIG. 4 is a horizontal sectional view taken along the
line IV—1V of FIG. 1;

FIGS. 5A-5D are front elevation views illustrating
one form of the drive mechanism used in the invention
apparatus, and the manner in which it operates;

FIGS. 6 and 7 are schematic front elevation views of
two different forms of control mechanism used with the
apparatus of the invention; _

FIG. 8 is a partial side elevation view of one form of
blocking pawl associated with a ratchet in the appara-
tus embodying the invention; and

FIG. 9 is a transverse sectional view taken along the
line IX—IX of FIG. 8.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring first of FIGS. 1 through 4, the outer periph-
ery of a disk-shaped cutter 2 is maintained in contact
with a cutter receptor 1 extending transversely across
the path of movement of sheet material §, and prefera-
bly at right angles to such path of movement. Cutter 2
is secured to one end of a shaft 3 which is rotatably
mounted in depending portions or ears 5z and 5b of a
support § secured to the outer surface of an endless
belt 4.

A stop ring 6 is fixed on that portion of shaft 3 dis-
posed between ears Sa and 5b, and a coil spring 7, em-

. bracing shaft 3, is positioned between stop ring 6 and

ear Sa. Spring 7 thus biases shaft 3, and disk-shaped
cutter 2, toward cutter receptor 1 so that the periphery
of cutter 2 will bear against receptor 1. Receptor 1,
which is secured to the edge of a sheet table 8, has an
end 1a which is bent to facilitate movement of cutter
2 into the cutting station and into engagement with re-
ceptor 1.

Endless belt 4 is trained about a pair of pulleys 9 and
10, and is arranged to move disk-shaped cutter 2 along
cutter receptor 1 while the periphery of cutter 2 is
pressed against the upper edge of receptor 1. One pul-



3,733,951

3

ley 9 is rotatably supported by a shaft 11, and the other
pulley 10 is mounted on a shaft 13 rotatably journaled
in a bearing 12, pulley 10 being fixed to rotate with
shaft 13 by a setscrew 14.

Endless belt 4 always travels in the direction of arrow
b, shown in FIG. 1, as pulley 10 is rotated in the direc-
tion of arrow g, also shown in FIG. 1, by a drive mecha-
nism described hereinafter. Thus, disk-shaped cutter 2
is moved from the starting position, shown in FIG. 1, in
the direction of arrow: b to cut sheet material S in coop-
eration with cutter receptor 1 as cutter 2 moves along
receptor 1. After the sheet material has been cut, cutter
2 moves, with endless belt 4, about pulleys 10 and 9

. and returns to its starting position. As best seen in FIG.
1, a pressing plate 15 is engaged with the inner surface
of the lower run of belt 4 within the range of linear cut-
ting movement of cutter 2, to guide belt 4 and to hold
cutter 2 so that it will press against receptor 1 in good
sheet cutting relation therewith.

Any suitable means, such as an electric motor, for ex-
ample, may be used for driving pulley 10, and any suit-
able means may be used for controlling the operation
of the driving means. One form of driving mechanism
is shown in FIG. 4 and two forms of control mecha-
nisms are shown in FIGS. 6 and 7. In these figures, parts
identical in construction or operation are designated by
like reference characters. i

Referring to FIG. 4, a barrel 17, in which a spiral
spring 16 is mounted, and a gear 19, secured to barrel
17 by screws 18, are loosely mounted on the end por-
tion of shaft 13 opposite the end portion mounting pul-
ley 10, and on the opposite side of bearing 12. Gear 19
has a hub 19a on which there is loosely mounted a first
rotary control member 20, having two segmental
blades 20a and 20b arranged diametrically opposite
each other, as best seen in FIG. 54. A second rotary
control member 21 having a single blade 21a is secured
by a screw 22 to the end of shaft 13, and a washer 23,
as best seen in FIG. 4, is loosely mounted on hub 194
of gear 19 and interposed between members 20¢ and 21.

As best seen in FIG. 1, a pinion 24 meshes with gear
19 and is operatively connected to 2 motor (not shown)
for winding spiral spring 16, which has its inner end
connected to shaft 13 and its outer end connected to
the inner surface of barrel 17. A projection 10a, as best
seen in FIG. 4, is secured on one axial end surface of
pulley 10 and is adapted to engage a stop 25 to restrain
pulley 10 and shaft 13 from rotating. If gear 19 is driven
by the mentioned motor, when projection: 10a is en-
gaged with stop 25, spiral spring 16 can be wound up
to store resilient energy therein.

Referring again to FIGS. 5A-5D, an abutment 26 is
secured to one axial end surface of gear 19, and a
switch presser 27 is mounted on a shaft 28 secured in
gear 19. Abutment 26 is adapted to abut against one
blade 20a of member 20, and the other blade 205 is
bent or stepped at its outer end, as best seen in FIG. 4,
so that it will not engage abutment 26. Presser 27,
which is pivotally supported by shaft or pivot 28, is bi-
ased by a suitable spring (not shown) to pivot toward
the axis of gear 19. The free end of presser 27 has a
pressed projection 27a adapted to be pressed, by an
end edge of blade 20a of member 20 and a bent press-
ing portion 27b of presser 27, against an actuator 29a
of a switch 29 mounted adjacent one axial end surface
of gear 19,
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Spiral spring 16 is fully wound when disk-shaped cut-
ter 2 is disposed in a starting position, as shown in FIG:
1. At this time, pulley 106 and shaft 13 are stationary,
as projection 10a engages stop 25 to lock pulley 10
against rotation. When this is the case, blade 20a of
control member 20 urges projection 27a of presser 27
toward the outer periphery of gear 19 and against the
biasing force of the spring, as shown in FIG. 5A, so that
the actuator 29a of switch 29 is depressed by pressing
portion 27b of presser 27.

Switch 29 is a normally closed switch arranged to
control the energization of the spring winding motor
connected to gear 24. When its actuator 29q is de-
pressed, gear 24 is not driven and gear 19 remains sta-
tionary. Under these conditions, gear 19 is subjected to
the driving force of spiral spring 16 acting in a direction
opposite to the arrow a.However, rotation of gear 19 is
prevented by a locking pawl 30 engaged therewith, as
illustrated in FIG. 5A. Pawl 30 is biased, by suitable
means, to engage gear 19 and is also disengageable to
permit gear 19 to rotate. This locking pawl! is shown
only somewhat schematically in FIGS. 5A-5D, and the
construction of the locking pawl is illustrated more
clearly in FIGS. 8 and 9, as will be described hereinaf-
ter.

Stop 25 (FIG. 4) is momentarily released from en-
gagement with projection 10a of pulley 10, either man-
ually or automatically, when the cutting of sheet mate-
rial § is begun, and is returned to its engaging position
at a suitable time to engage projection 10a. If stop 25
is released from engagement with projection 10a of
pulley 10, by a command to commence cutting after a
predetermined length of sheet material § is fed to sheet
table 8 (FIG. 2) while cutter 2 is disposed in a starting
position as shown in FIG. 1, spiral spring 16 will begin
to unwind itself rapidly and cause shaft 13 to rotate in
the direction of the arrow a in FIG. 1 due to the release
of its stored energy. The unwinding of spiral spring 16
takes place in an instant, so that cutter 2 is moved at
high speed in the direction of the arrow b by endless
belt 4 driven by pulley 10 rotating with shaft 13. The
predetermined length of sheet material S thus is cut by
cutter 2 in cooperation with cutter receptor 1.

As shaft 13 rotates in a direction of the arrow a, ro-
tary member 21 also rotates in the direction of arrow
a, as shown in FIG. §A, and assumes the position shown
in FIG. 5B after making substantially one revolution. In
the position of FIG. 5B, blade 21a engages blade 205
of rotary member 20. Rotary member 21 continues. to
rotate in the direction of the arrow a even after its
blade 21a engages blade 20b, so as to rotate rotary
member 20 along with rotary member 21. As a result,
blade 20a of rotary member 20 is brought out of en-
gagement with presser 27, thus permitting switch 29 to
close. When switch 29 is closed, gear 19 is driven by
the spring winding motor and causes gear 19 to rotate
in the direction of arrow a. The unwinding of spring 16
still continues, so that rotary member 21 continues its
rotary motion and moves rotary member 20 until blade
20a of the latter is brought into engagement with the
rear edge of abutment 26, as shown in FIG. 5C. By this
time, rotary member 21 has completed substantiaily
one and one-half revolutions since beginning its rotary
motion. Also, cutting of the predetermined length of
sheet material S has been completed, and stop 25 is re-
stored to its locking position about this time.
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If blade 20a of rotary member 20 is brought into en-
gagement with abutment 26, then the two rotary mem-
bers 20 and 21 are moved, by the stored energy of
spring 16, in slaved relation to gear 19 through abut-
ment 26. When this is the case, the two members 20
and 21, abutment 26 and presser 27 all move, with gear
19, in the direction of arrow a. During this rotation, spi-
ral spring 16 remains unwound.

If rotary member 21 is restored to its starting position
as shown in FIG. 5D after making two revolutions, stop
25, which has been moved to its locking position by
that time, engages projection 10a of pulley 10 so that
pulley 10 is locked and endless belt 4 remains station-
ary. The drive mechanism is designed in such a manner
that, when belt 4 stops its movement, disk-shaped cut-
ter 2 is disposed once again in its starting position illus-
trated in FIG. 1. Shaft 13 also is locked against move-
ment, and only gear 19 rotates in the direction of arrow
a so that winding of spiral spring 16 is initiated at this
time. Rotation of gear 19 by itself results in abutment
26 and presser 27 making substantially one revolution
to move from the dash-and-dot line positions 26A and
27A, respectively, as shown in FIG. 5D, to the respec-
tive positions shown in solid lines and in which abut-
ment 26 engages that side of blade 20q opposite to the
side previously engaged, and presser 27 is pushed by
blade 20a toward the outer periphery of gear 19 so as
to depress actuator 29a of switch 29. Gear 19 makes a
further three-quarter revolution, so that abutment 26
engages and moves rotary member 20, By the time
blade 20a of member 20 has engaged blade 214 of
member 21, which remains stationary in its starting po-
sition to which it has been restored as shown in FIG.
SA, presser 27, which has been rotating with gear 19
after it has been permitted by blade 20a to move to-
ward the center of gear 19, returns to the position in
which it is engaged with actuator 29a of switch 29, so
that switch 29 is open to deenergize the spring winding
motor.

If the spring winding motor is deenergized, gears 24
and 19 come to a halt and all the parts concerned are
restored to their position shown in FIG. 5A with spring
16 being fully wound. At this time, abutment 26 has
made about one and one-half revolutions from its dash-
and-dot line position shown in FIG. 5D, so that spiral
spring 16 is wound exactly the same amount as it has
been unwound. The use of a drive mechanism incorpo-
rating spring 16 as a source of energy for driving pulley
10 permits moving cutter 2 at a very high speed in its
linear cutting motion, thereby increasing the efficiency
of the sheet cutting operation.

Referring to FIG. 6, a control lever 31 having, on one
arm thereof, a locking portion 31a corresponding to
stop 25, is pivotally supported by a shaft or pivot 32.
Lever 31 normally is biased by a spring 33 to pivot
clockwise about pivot 32, and is limited in such clock-
wise movement by its other arm 31b engaging a stop 34
so that locking portion 31a is in a position in which it
is engaged by projection 10a of pulley 10 to lock pulley
10 against rotation. Arm 315 includes a bent portion
positioned adjacent the core 36 of an electromagnet 35
connected to a power source through a normally open
switch 37, which has a movable contact 374 engaging
a cam 38 supported on a shaft 39 connected to a drive
(not shown). Cam 38 normally is rotated in the direc-
tion of an arrow c.
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As cam 38 is rotated, contact 37a of switch 37 is de-
pressed by a cam portion 38a to engage fixed contact
37b to energize electromagnet 38, Energization of elec-
tromagnet 35 results in arm 315 of lever 31 being at-
tracted toward core 36, so that lever 31 is pivoted
counterclockwise about shaft 32, thereby releasing
locking portion 31a from engagement with projection
10a of pulley 1. Electromagnet 35 remains energized
while cam 38 continues to depress movable contact
37a, so that lever 31 is maintained in a position in
which pulley 10 is unlocked. If pulley 10 is unlocked,
then it is driven by a drive mechanism using a motor,
for example, so as to move disk-shaped cutter 2 along
a linear path to cut the sheet material.

Cam 38 is so designed and constructed that it main-
tains switch 31 closed until cutter 2 returns to its start-
ing position, after moving with endless belt 4 through
substantially the entire length of this belt. When cutter
2 is restored to its starting position, locking portion 31a
of lever 31, which has already been released by electro-
magnet 35 by this time, is restored to its locking posi-
tion in which it engages projection 10a of pulley 10 to
lock pulley 10 against rotation. Cam 38 further is de-
signed and constructed in such a manner that its reen-
trant or non-protruding edge portion corresponds in
length to the time required for feeding the sheet mate-
rial §.

Referring to FIG. 7, a control lever 39 having, on one
arm thereof, a locking portion 39a corresponding to
stop 28, is pivotally supported by pivot 40. Lever 39 is
biased by a spring 41 to pivot clockwise about pivot 40,
with the range of its pivotal movement being restricted
by a stop 42. When lever 39 is engaged with stop 42,
locking member 39a is engaged with projection 104 of
pulley 10 to lock the pulley against rotation. The other
arm of lever 39 includes a portion 39% cooperable with
the core 44 of an electromagnet 43, and a switch oper-
ating portion 39c engageable with a movable contact
45a of a normally open switch 45.

Electromagnet 43 is connected to a source of poten-
tial by a normally open switch 46. Switch 45, and a nor-
mally closed switch 47 connected in series with switch
45, are connected in parallel with electromagnet 45
and its source of potential. Switch 46 has a movable
contact 46a engaging a cam 48 formed with a relatively
short projecting edge portion 48a. Switch 47 has a
movable contact 47a with a forward end disposed in a
position at which the return movement of cutter 2 has
been substantially completed.

Cam 48 is supported by a shaft 49 connected to a
drive (not shown) so as normally to be rotated in the
direction of an.arrow d. If cam 48 is rotated and its pro-
Jjection 48a engages movable contact 464 of switch 46,
contact 46a engages fixed contact 46b to energize elec-
tromagnet 43. Energization of electromagnet 43 at-
tracts portion 39b of lever 39 against core 44 overcom-
ing the bias of spring 41, so that lever 39 is pivoted
counterclockwise and locking portion 394 is released
from engagement with projection 10z of pulley 10.

When lever 39 is so pivoted counterclockwise, por-
tion 39¢ engages movable contact 45a .of switch 44 10
engage this contact with a fixed contact 45b. Switch 46
is opened again immediately after being closed, be-
cause protruding edge portion 484 has a very small cir-
cumferential length. However, since switch 48 is closed
before switch 46 is opened, electromagnet 43 is main-
tained energized and locking portion 39¢ of lever 39
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remains released from engagement with projection 1€¢a
of pulley 10.

When lever 39 is disengaged relative to pulley 10, the
pulley is driven by the drive mechanism in the direction
of the arrow a, thereby actuating cutter 2 through the
medium of endless. belt 4. Cutter 2, upon its return to
its starting position after finishing cutting of a predeter-
mined length of the sheet material, pushes the forward
end of movable contact 47a of switch 47 upwardly.to
disengage fixed contact 47b. Accordingly, electromag-
net 43 is deenergized and lever 39 is restored to a posi-
tion in which it can lock pulley 10 against rotation.
When cutter 2 is restored completely to a starting posi-
tion, locking portion 39¢ of lever-39 locks pulley 10
against rotation.

FIGS. 8 and 9 show one example of a locking pawl,
such-as pawl 30 of FIGS. 5A~5D, for permitting gear
19, in the drive mechanism using the spiral spring, to
escape. The locking pawl is molded of nylon or other
synthetic resin material. This construction of the lock-
ing pawl has advantages in that escape of gear 19 can
be effected accurately and soundlessly, in addition to
which the construction is very simple. The locking pawl
113 will now be described.

In FIG. 8, locking pawl 113 is pivotally supported by
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a pivot 114 connected to a fixed member (not shown), -

and a stop 118, for limiting pivotal movement of pawl
113, is provided in a position in which it faces an upper
edge 113a of pawl 113. The locking pawl 113 is illus-
trated as having a forward end 1135 thereof in engage-
ment with a tooth 195 of gear 19, and the base of a con-
tact arm 116 is secured by rivets 117 to the base of
pawl 113 opposite its forward end 113b. Contact arm
116, which is in the form of a plate spring of phosphor
bronze, or other similar resilient material, has free ends
116a and 116b, which embrace the peripheral portion
of gear 19 and press against axially opposite end sur-
faces of the gear, as best seen in FIG. 9.

When gear 19 rotates in the direction of arrow a, free
ends 116a and 1165 of contact arm 116 are moved in
the direction of rotation of the gear by friction and in
slaved relation. As contact arm 116 pivots counter-
clockwise about shaft 114, while free ends 1164 and
1165 slide on the axially opposite end surfaces of gear
19, locking pawl 113, which is substantially integral
with contact arm 116, pivots to the position 113A
shown in phantom lines, and in which upper edge 1134
abuts stopper 115. Consequently, forward end 1134 of
pawl 113 is released from engagement with tooth 195
of gear 19, thereby permitting rotation of gear 19. Gear
19 rotates while the free ends of the contact arm 116
are maintained in sliding contact with the opposite
axial end surfaces of the gear, so that locking pawl 113
is positively maintained in a position in which its for-
ward end is spaced away from the gear teeth.

When gear 19 stops rotating and tends to rotate in a
direction opposite to the arrow a, free ends 1164 and
116b of arm 116 also tend to rotate in the same direc-
tion in slaved relation, and pivot clockwise about pivot
114. Locking pawl 113 thus is restored from its position
113A to its position shown in solid lines, where it en-
gages a tooth of gear 19 and locks this gear to prevent
reverse rotation thereof;

While specific embodiments of the invention have
been shown and described in detail to illustrate the ap-
plication of the principles of the invention, it will be un-
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derstood that the invention may be embodied other-
wise without departing from such principles.

What is claimed is:

1. Sheet cuiting apparatus comprising, in combina-
tion, a cutter receptor extending transversely across a
path of movement of sheet material to be cut; an end-
less belt mounted for movement adjacent and substan-
tially parallel to said cutter receptor; a disk-shaped cut-
ter rotatably mounted on said endless belt for pressing
engagement with said cutter receptor to cooperate with
the latter to cut a predetermined length of the sheet
material during movement of said endless belt in only
one direction; a pair of pulleys mounting said endless
belt; unidirectional drive mechanism operable to rotate
one of said pulleys to drive said endless belt in one di-
rection only; and control mechanism for said drive
mechanism selectively operable to activate said drive
mechanism to rotate said one pulley to drive said end- .
less belt to advance said cutter, along one run of said
chain, from a retracted starting position into rotating
engagement with and along said cutter receptor to cut
a predetermined length of sheet material and then to
return said cutter along the other run of said chain,
while said cutter is retracted from said cutter receptor
to its retracted position.

2. Sheet cutting apparatus comprising, in combina-
tion, a cutter receptor extending transversely across a
path of movement of sheet material to be cut; an end-
less belt mounted for movement adjacent and substan-
tially parallel to said cutter receptor; a disk-shaped cut-
ter rotatably mounted on said endless belt for pressing
engagement with said cutter receptor to cooperate with
the latter to cut a predetermined length of the sheet
material during movement of said endless belt in only
one direction; a pair of pulleys mounting said endless
belt; drive mechanism operable to rotate one of said
pulleys to drive said endless belt in one direction only;
control mechanism for said drive mechanism selec-
tively operable to activate said drive mechanism to ro-
tate said one pulley to drive said endless belt to ad-
vance said cutter from a retracted starting position into
rotating engagement with and along said cutter recep-
tor to cut a predetermined length of sheet material and
then to return said cutter to its retracted starting posi-
tion; said drive mechanism comprising a spiral spring
having one end connected to said one pulley; a gear ro-
tatable coaxially relative to said one pulley and having
the opposite end of said spiral spring connected
thereto; means selectively operable to lock said one
pulley against rotation; and a motor driven pinion en-
gaged with said gear to rotate said gear in a spring
winding direction when said one pulley is locked
against rotation; said control mechanism including a
switch operable to energize a motor to rotate said-mo-
tor-driven pinion to effect rewinding of said spring.

3. Sheet cutting apparatus, as claimed in claim 2, in-
cluding a shaft having said one pulley fixed thereon and
rotatably mounting said gear; said spiral spring having
one end secured to said shaft and its other end secured

" to said gear; said control mechanism including a first

65

rotary control member operable, responsive to release
of said one pulley for rotation by said spring, to actuate
said switch; and a second rotary control member mov-
able in slaved relation with said one pulley while the
latter rotates through a predetermined number of revo-
lutions responsive to unwinding of said spiral spring;
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said second control member engaging and rotating said
first control member to perform a control operation.

4. Sheet cutting apparatus, as claimed in claim 3,in
which said first control member is rotatably mounted
on said shaft in engagement with an end surface of said
gear; said second control member being secured to said
shaft for rotation therewith; an abutment on said one
end surface of said gear; said first control member in-
cluding first and second diametrically opposite wings,
said first wing being arranged to engage said abutment
to rotate said gear along with said first control member,
and said second wing being offset to clear said abut-
ment; said second control member comprising a radi-
ally extending wing engageable with said second wing
of said first control member.

S. Sheet cutting apparatus, as claimed in claim 4, in-
cluding a switch presser pivotally mounted on said one
end surface of said gear adjacent the periphery of said
gear and biased radially inwardly; said switch being
mounted adjacent the periphery of said gear and having
a switch actuator engageable by said switch presser
upon radially outward movement of said switch
presser; said first wing of said first control member
being engageable with said switch presser to move the
same outwardly to engage said switch actuator to oper-
ate said switch.

6. Sheet cutting apparatus, as claimed to claim 5, in-
cluding pawl means engageable with said gear to pro-
vide for rotation thereof in one direction only while
blocking reverse rotation of said gear.

7. Sheet cutting apparatus, as claimed in claim 1, in
which said control mechanism comprises a2 control
lever operable to lock said one pulley against rotation;
an electromagnet cooperable with said control lever; a
switch controlling energization of said electromagnet;
and a cam operable to close said switch during the time
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the sheet material is being cut to energize said magnet
to release said control lever from said one pulley to
provide for rotation of said one pulley.

8. Sheet cutting apparatus, as claimed in claim 7, in
which said lever is a two-arm lever pivoted intermedi-
ate its ends; a stop secured to said one pulley; one arm
of said lever being positioned against said stop when
said electromagnet is deenergized; the other arm of
said lever being cooperable with said electromagnet.

9. Sheet cutting apparatus, as claimed in claim 1,in
which said control mechanism comprises a control
lever operable to lock said one pulley against rotation;
an electromagnet cooperable with said control lever; a
switch controlling energization of said electromagnet;
a cam operable temporarily to close said switch to en-
ergize said electromagnet; and circuit means opera-
tively associated with said control lever and maintain- -
ing said electromagnet energized, after opening of said
switch, to release said control lever from said one pul-
ley during the time the sheet material is being cut; said
circuit means effecting deenergization of said electro-
magnet responsive to said disk-shaped cutter being re-
turned to a position near its starting position, to posi-
tion said control lever to lock said one pulley when said
disk-shaped cutter attains its starting position.

10. Sheet cutting apparatus, as claimed in claim 6, in
which said pawl means comprises a pivoted pawl en-

- gageable with ratchet teeth of said gear; contact arm

means secured to said pawl and frictionally engaged
with said gear; said contact arm means, upon rotation
of said gear in said one direction, pivoting said pawl
away from said gear; and a stop limiting such pivoting
of said pawl; said contact arm means, upon attempted
rotation of said gear in the opposite direction, pivoting

said pawl to reengage the ratchet teeth of said gear.
% * * * *



