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The present invention relates to a shredder for cutting waste paper into small

pieces, and in particular, to a plurality of safety mechanisms of the shredder to prevent .

hazards. Specifically, the present invention discloses a design that causes the rotary
cutter of a shredder to stop safely and immediately in the event of an emergency. The
present invention also discloses a construction that -é_llows the rotary cutter to rotate

automatically depending on the presence or absence of paper for shredding. The

present invention also discloses a design for preventing hazards in a wastebasket that
is made of a flexible material such as plastic.

BACKGROUND OF THE INVENTION

Regardless whether it is for office use or home use, a paper shredder should
have a provision that assures an operator’s safety, because it has a rotary cutter for

shredding paper. A construction that allows a rotary cutter to continuously rotate even.

with a wastebasket for keeping waste taken out exposes an operator to the risk of
injury. The operator could madvertent!y put his hand into the wastebasket To

An ordinary shredder is typically pro(lided with th?ée SR
rotation (shred) switch, a reverse rotation switch and

- shredder cutter is rotated to shred papers automaucally by simplypfacing paper into
an inlet port or manually by the normal rotation switch. 'If a paper jamming takes place
in the course of shredding, the reverse rotation switc;h may be pressed to cause the

rotary cutter to rotate in the reverse direction for removal of the papef, The stop
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switch is provided to stop the rotary cutter in an emergency situation or after any
document is fLilly shredded.

- In many cases, these switches are disposed on the top cover of the shredder
near a paper inlet port, and have similarly sized design with identical height dimension.
Each switch is depressed for activation. These switches are identified for their function
by associated labels, or by. symbols or colorings of their caps. |

Since the paper inlet port is relatively large, there is a possibility that the clothing "
or a tie of an operator, possibly due to inexperience or inadvertence, may by caugh’é
by a rotary cutter in rotation. In such an emergency situation, it is very difficult to-
press a small stop switch in the top cover. The operator may be too panicky to éoolly
operate the switch.

The automatic start mechanism of fhe shredder has a sensor in the paper inlet
port. When papers are introduced into the inlet port, the sensor senses the presence
of the papers, causing the rotary cutter to rotate in a controlled fashion. In this case,
the location of the sensor and the shredding position of the rotary cutter are spaced
apart with some separation therebetween. When the rear end of a sheet of paper
moves past the sensor with no paper existing in the coverage of the sensor, the rear
end of the sheet does not yet reach the rotary cutter. Thus, the rotary cutter should
be continuously rotated for some time thereafter to completely shred thé paper. To
perform such an operation, an extra delay circuit is required, making the entire circuitry
complex and manufacturing the shredder needs more processes.

In another type of shredder, a mechanical start lever as a sensor is provided.
When papers introduced presses the start lever, the driving motor of a rotary cutter.
is powered on. This type of shredder is manufactured at a relatively lower cost. When
the papers move past the start lever, a micro switch is turned off, causing the driving
motor to stop before the papers pass through the rotary cutter. The operator thus
needs to continuously rotate the driving motor unt|| the papers are fuIIy shredded, by
manually pressing the normal rotation switch.
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The ;irior art shredder may present anﬁt;__'_h'ig;_f_.problem. With a view to
manufacturing a shredder at a low cost and in a sim g way, it is typically constructed

of a mauided synthetic resin such as plastic in order. f;;achieve lightweight design and

to make quantity production possible. Since the eni abinet of the shredder is of a

moulded synthetic resin that is flexible, a side wall;_Q is deformed inwardly when the

wastebasket (a drawer) 90 is subjected to lateral f ce. This causes to a shredder

section 91 a gap through whiéh a finger of the oper"étcj_r; could enter. Horizontally the

deeper the wastebasket in the direction of the dray ng and vertically the higher the
wastebasket, such an incident is likely. This shoulc be liminated for the safety of the

operator.

‘SUMMARY -OF THE. INVENTION

The automatic start mechanism of the shredfd:;‘:::":fhas a sensor in the paper inlet
port. When papers are introduced into the inlet po he sensor senses the presence
of the papers, causing the rotary cutter to rotate in ; ntrolled fashion. In this case,
the location ‘of the sensor and the shredding posmo of the rotary cutter are spaced
apart with some separation therebetween. When e rear end of a sheet of paper

moves past the sensor with nd. paper existing in t 16 Coverage of the sensor, the rear

end of the sheet does not yet reach the rotary cUtté Thus, the rotary cutter should
be continuously rotated for some time thereafter to ompletely shred the paper. To

perform such an operation, an extra delay circuitis requnred making the entire circuitry
complex and manufacturing the shredder needs more processes

OBJECT OF THE INVENTION

It is a first object of the present invention to ide a mechanism which causes
a cutter to stop its motion without fail with a wastebasket not in place for the purpose
of a safe operation of a shredder. L - '
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Itis another object of the present invention to provide a mechanism which helps
an operator make an emergency stop in the event of an emergency by making an
emergency stop switch easy to use. '

It is yet another object of the present inventidn; to provide a mechanism which”
performs automatic start and stop operations in ar{,:e_is_sured manner without using a
photosensor, wherein the mechanism sets a cutter;ir_j ‘motion when detecting papers
that are introduced into the shredder and stops the c__ut_ter when detecting absence of
papers. ' |

It is yet another object of the present inventid_nf to provide a mechanism which
restrains deformation of a wastebasket that is made of a deformable material such as
plastic. '

To achieve the first object, a safety mechanism for use in a shredder having a
drawer type wastebasket disposed under it has been de_veloped. This mechanism has
a switching projection for activating a switch. The switching projection is provided on
the top portion of a side wall perpendicular to the direction of drawing the’
wastebasket, namely'a front side wall or rear side w_all'. While the wastebasket is in
its closed 'position, this switching projection moves the actuator of the switch to close
the circuit of the driving power supply of a rotary cuﬁé_r and thereby feeding power to
the rotary cutter. The switch that is switched on or off "by the actuator is provided in
the middle of the driving power supply circuit Qfg;j‘__jche rotary cutter. -When the
wastebasket is put into its closed position, the $\f{}_it'ching projection presses the |
actuator, causing the circuit of the power supply tobe closed and thereby feeding

power. More specifically, the switching projection is sunted on the top portion of the

front side wall of the wastebasket. The bottom portlon of the shredder section of the
shredder is provided with a bottom cover. The botftqm cover has a slit in a position
matching the switching projection in a manner that the switching projection passes
through the slit. The bottom cover has also a mlcro switch actuator within the slit.
With the wastebasket in its closed position, the ;witching projection drives the
actuator.




To achieve the second object, the present invéntion comprises a switching plate
having a wide area and constantly upwardly biase ubstantially the same level as
the top cover of the shredder section. A micro switch disposed at any convenient

position just under the sWiiching plate in a manhé hat the lowering of the switching

plate activates the micro switch to stop the rotary cutter. A palr of actuator arms has

on their ends a switching plate having a wider are an other switches, wherein the

pair of actuator arms are .rotatably supported at - port members provided at the
middle portions of both sides of the top cover of th sh’fad_’d_e,r section. This switching’
plate is upwardly biased by a wide plate spring attached -onto the top cover of the

shredder section. A micro switch is disposed at ; nvenient position just under

the switching plate in a manner that the lowering e switching plate activates the

micro switch to stop the rotatory cutter. With the wide-area switching plate upwardly
biased, the operator lowers the switching plate wi_t'l"_'r:' t 16 slight motion of his hand or
body, activating the internal micro switch and reli ly stopping the rotary cutter,
without paying any attention to the positioh of the lltchin~g plate in an emergency
situation. o '

To achieve the third object, the present inventior omprises a paper sensor plate

projected into a paper inlet port. The paper sensor:plate is secured to one end of a

transmission shaft rotatably supported at a paper | 0r protective bracket. A start

lever is secured to the other end of the transmissic _;'fshaﬂ so that both the paper
sensor and the start lever integrally rotate. The en e start lever is placed within
the range of the actuator of a micro switch. A tanggntiélly aligned push projection is
provided on the outer surface of a switching Can% t is rotated integrally with the
rotary cutter to activate the actuator. A locking p _ectlon that is projected into the

area of rotation of the start lever is provided on the end-of the movable portion of the

start lever stopper mounted on the left-hand side frame of the shredder. A release

projection is provided in a position where it can col _c:i:the push prjection brovided

on the outer surface of the switching cam.

| he paper sensor rotates when
papers are inserted. The start lever that rotates mte r;fally with the paper sensor by
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means of the transmission shaft activates the actuator of the micro switch. A driving
motor starts moving, rotating the rotary cutter and starting shredding . The locking
projection temporarily restrains the start lever from returning, and even when the end
of the sheet is detected, the cam face of the swit{:hing cam présses the actuator to
continue the rotation of the rotary cutter. As the switching cam rotates, the push
projection presses the start lever stopper outwardly, releasing the locking of the start
lever to putting it to its initial state, and stopping the rotary cutter. Therefore, for some
time after the end of the sheet is detected, the rotary eutter continuously rotates until
the push projection of the switching cam releases the locking of the start lever. The
sheet of paper is thus fully shredded. '

To achieve the fourth object, the present invention comprises a safety guide that
is supported in a manner that the safety guide is pivoted in the direction of drawing.
The safety guide has a stopper provided in a position, at least corresponding to the
top edge of the side wall of the wastebasket, where inward deformation of the side
wall is restrained. According to this mechanism, the stopper of the safety guide abuts
the side wall when the wastebasket is subject to lateral force, and restrains further
inward deformation of the side wall. No fingers are thus allowed into between the
shredé:ler‘ section and the wastebasket. Since the safety guide is pivotally supported
in the direction of drawing, no difficulty is presented in pUIIing out or pushing in the
wastebasket. The present invention requires that the stopper be arranged “at least
corresponding to the top edge of the side wall." This is because the ebject of the
present invention is achieved as long as the abutting of the stopper with the top edge
of the side wall is sufficient enough to restrain inward deformation of the top edge with’
the abutment. The length of the stopper may be enlarged to effectively restrain
deformation of the wastebasket.

These and other objects, advantages and feetures of the present invention will
become more apparent when the following detalled description of the invention is
considered with the foliowmg drawings.
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is a perspective view showing generally the shredder.

is a perspective view showing partly the bottom cover of
the 'shredder.

is a perspective view showing the wastebasket of the
shredder.

is a perspective view showing the relationship between the
wastebasket and the micro switch.

is a perspective view showing an exampie of pull handle. .

is a plan view showing the shredder section of the
shredder.

is a partial cross-sectional view showing the stop switch.

is a partial cross-sectional view showing the operation of
the micro switch. '

is a cross-sectional view showing another configuration of
the micro switches.

is a cross-sectional view of FIG. 9.

is a plan view showing the cutter portion of the shredder
for achieving the third object.

is a front view showing the mechanism for achieving the



FIG. 13
FIG. 14
FIG. 15

FIG. 18A

FIGS. 17A and 17B

FIGS. 18A through 18F

FIG. 19A

'FIGS. 20A and 20B

FIG. 21

FIG. 22

FIG. 23

third object.

is an enlarged view of a portion A of FIG. 12.
is a side view of the portion A. -

is a cross-sectional view of the.,switching cam.

is a perspective view of a pivoting member, and FIG. 16B
is a cross-sectional view of the pivoting member.

are explanatory views Showing the locking state of the
pivoting member.

show a series of operations of the start lever, micro switch "

“-and cam mechanism. .

is a front view showing another embodiment of the locking
projection, and FIG. 19B is an enlarged view of the locking
projection. '

are explanatory views showing another embodiment of the
locking projection. '

is a perspective view showing the relationship between the
safety guide and the wastebasket for achieving the fourth

object of the present invention.

is a diagrammatic view $ﬁ.o’yving restraining of deformation
of the wastebasket by the éafew guide.

is a diagrammatic view showing the pivotal motion of the



safety guide.

FIG. 24 is a perspective view showing the safet); guide of ancther
embodiment.

.FIG. 25 is a diagrammatic view showing the deformation of the

wastebasket of the prior art shredder.

DESCRIPTION OF THE EMBODIMENTS OF THE INVENTION

Referring now to the drawings, the embodiments of the present invention are
discussed. FIG. 1 is the herspective view of the shredder into which the present
invention is embodied. Designated 1 is a shredder section, in which a rotary cutter,
(not shown) is provided. The shredder section 1 is further provided with a paper inlet
port, a power switch and the like on its outside surface. Such a construction is not
limited to the one shown in FIG. 1. Any known construction of shredder is acceptable.
Also shown are a bottom cover 2 of the shredder section 1, a wastebasket 3 that is-
a boxike structure matching the bottom portion of the bottom cover 2, and a
container 4 having a structure similar to the wastebasket 3. Both the wastebasket 3
and the container 4 need to function as a drawer, and are housed within a frame 5
constructed of a set of frame membefs. Both the wastebasket 3 and the container 4
are free to be pushed in or pulled out of the frame 5. The frame 5 is basically
constructed of four struts vertically extended, with its four sides left open. The four
corners of the bottom cover 2 reliably rests on the top end of the frame 5. In the safety
mechanism of the present invention, power to the driving section of the cutter remains
disconnected unless the wastebasket 3 is assuredly put into its closed position.
Casters 6 are provided on the lower ends of the fi*ame 5 to help the user move the
shredder. The top cover 7 of the shredder section 1 have a normal rotation switch 9a
and a reverse rotation switch 9b in the vicinity of the paper inlet port 8. The top cover
7 continues to a stop switch 10 having a switchin'g plate (to be described later) having
a wide area compared to other switches. The switching plate, coextensive with the
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width across the top cover 7, extends downwardly f_rOm the level of the top cover 7 to
join the front side of the shredder section 1. |

The safety mechanism with a view to the first object is now detailed FIG.2 is the
perspective view showing the bottom cover 2. Shd_vving herein are an opening 11
through which shredded waste passes through, a'r_ér;flic_ro switch 12 that works as a
safety switch, an actuator 12a for the micro switch; and slits 13 that are arranged in
positions operationally accessible from the outside. FIG 13 is the perspective view
showing the wastebasket 3. Designated 21 are swit¢l;1i'ng projections for the actuator
12a. The switching projections 21 drive fhe actuator '12a with the wastebasket 3 in its
fully closed position to control the micro switch 12 er on or off operations. FIG. 4
shows the relationship between the switching projections 21 and the micro switéh 12
when the wastebasket 3 remains in its closed positi'(')n:'. When the micro switch 12 is
closed by the switching prqjections‘21, the power supply circuit of the driving section
of the rotary cutter is closed as well. When the waétebasket 3 is pulled out, even if
slightly, the micro éwitch 12 is turned dff, opening-the power supply circuit and
emergency stopping the rotation of the rotary cutter. In FIG. 3, a pair of switching
projections 21 are provided. Alternatively, the purp'osé of driving the actuator 12a is
fully achieved by arranging a single switching projg,c‘ﬁon only within a range A as
shown. A pair of slits 13 are provided in FIG. 3. For _:'-_-.-_the same reason, a single slit
works. In this embodiment, the pairs are symmetrica:_lly;_{a_rranged for aesthetic reasons
only. The left-hand slit and switching projection may-__be'.- occasionally omitted. If the
micro switch 12 is re-oriented as necessary, the opppféfte slit and switching projection
function. ' '

In FIG. 3, the switching projections 21 are integ;lféi'ly;i.?formed with the wastebasket
- 3. As shown in FIG. 5, however, the switching prolectlons 21 are integraily formed
with a pull handle 22 that is produced separately from ‘the wastebasket 3. The pull
handie 22 may be secured to the pull portion o g tf__he wastebasket 3. In this
embodiment, the switching projections 21 are not integrally formed with the
. wastebasket 3. Thus, as long as both the wastebéis:k.et 3 and the container 4 are
produced to be identical in structure except for thelr _height dimension, both are
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interchangeable as necessary. Namely, if the user shreds very often, a deeper.
container may be used as a.wastebasket. If the :jﬂser does not shred so often, a

shallower &ontainer may be used as a wastebasket; -~ his arrangement offers ease of

use to the user. The embodiment in FIG. 1 employs_f’é- single container 4. The present
invention is equally advantageous even if two or more containers are stacked.

In the above embodiment, the bottom cover 215 produced separately from the
shredder section 1, and the micro switch 12 is mou_ngé_d within the bottom cover 2. The
present invention is not limited to the separate shredder section 1.and the separate
bottom cover 2. Alternatively, the micro switch 12 and the slits 13 may be arranged
on the shredder section 1 side. The requirement d’_f;-;the present invention is that the
switching _projectibns 21 activate the actuator 12a of the micro switch 12 to supply the
driving power to the rotary cutter when the 'wafs_tebasket 3 with the switching
projections 21 on it is at its fully closed position. _f‘-As long as this requirement is.
achieved, the bottom cover 2 rhay be appropriatély modified. For examplé, _thé
necessary structures of the bottom cover 2, namely-,_'-;the micro switch 12, the slits 13
and the four corner resting portions may be arrang?d on the shredder section 1. .

Mounting the switching pr_ojectiohs and -thje:'_f%':micro switch deeper into the
wastebasket is technically equal to mounting‘ them on the front of the shredder as
already described in the above embodiment. In this case, also, a single switching
protection is arranged within a range B in FIG. 3, and Wlth the wastebasket 3 in its fully

closed position, the actuator of the micro switch is actlvated to close the power supply -
circuit of the rotary cutter.

The above safety mechanism assures safetyﬂQf.ﬁf-f!je operator, because the rotaiy

cutter rotates only when the wastebasket is in its fully closed position. When-

disposing of shredded waste, the user simply p :the wastebasket out and the
rotation of the cutter stops. No manipulation of s hes is required. The shredder
of a type having a detachable pull handle élié ';:"different-height container and
wastebasket to be interchanged with each other as. appropriate. A different size

wastebasket may be used at the option of the operator Thus, ease of use of the
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shredder is enhanced.

Discussed next is a preferred embodiment tq-r'achieve the second object. The
~ construction of the shredder in FIG. 1 is basically e_nj;?loyed in this embodiment. When
the normal rotation switch 9a is turned on, the rotary cutter under a known control
circuit (not shown) starts rotating to shred papers. The reverse rotation switch 9b is
used to rotate the rotary cutter in a reverse directio_n__.t:o remove a paper jam if it takes
place. The stop switch 10 is used to stop the roté'ryr cutter as already described. If
the clothing or tie of the operator should be caught by the rotary cutter or the like, the -
operator simply press the front portion of the top cdver 7 with his palm or part of his
body without paying attention to the position of the switch. Thus, the stop switch 10
reliably operates to stop the rotation of the rotary cutter and an accident is thus
prevented. As shown in FIG. 6, the switching plate 31 of the switch 10 has a
substantially wide area compared to the other switches, 9a, 9b, and extends along the
top front contour of the shredder section. The stop 'e\}vitch 10 is activated by a simple
tapping operation on the ~'front. contour rather than by pressing the button on the top
cover of the prior art shredder. Since the switchirjg_fplate 31 is curved on the front.
contour, a hand slides along the inclined curvature_";-:_..ef the plate 31 regardless of the
direction of pressing, activating the switch 10 in a refiable fashion.

FIGS. 6 through 8 show an example of the structure related to the stop switch
10 of the rotary cutter. As shown, the switching plate 31, substantially coextensive

with the top cover 7, has a substantlally wide area’"" ompared to the switches 9a, 9b.
The switching plate 31 is frontward downwardly inclined from the level of the top cover
7. Support members 32 :32 are attached oriE inside of the tob cover 7,
approximately at the middle positions from back to"f nt along both long sides of the

top cover 7. Pivotally supported by the suppo;f members 32, 32 are elongated

actuator arms 33, 33 havmg a switching plate 31. helr ends. Designated 34 is a

wide plate spring secured to the front inner surface of the top cover 7. The plate
spring 34 biases upwardly the sw1tch|ng plate 31 fro f:_below The switching plate 31.
is movable upward or downward keeping its substantlally horizontal position by the
elongated actuator arms 3__3- and the plate spring 34__._ Since the switching plate 31 is
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biased by the wide plate spring 34, pressing anywhere on the switching plate 31
lowers the switching plate 31 uniformly entirely. In ;c;jg__operation with the micro switch
that is activated by a slight displacement, the swif(;hihg plate 31 causes the stop
switch to reliably work. Designated 35 is the micro swrtch that is supported'by a fixing
plate 36 below the switching plate 31. The micro sv___viibh 35 constitutes the power
supply circuit or control circuit (not shown). When it i_s;_turned on, the rotation of a pair
of cutters is immediately stopped. Designated 37 is t_he actuator lever of the micro
switch 35. As the switching plate 31 is lowered, a spging 38 projected inwardly.from'
the switching plate 31 lowers, turning the micro switch 35 on. The spring 38 works
as a buffer so that no excess load is exerted on the micro switch 35. Designated 40
is a motor for driving the pair of cutters 39.

FIGS. © and 10 show another embodiment of the construction in FIG. 6.
Designated 41 are a plurality of springs (four sprin_gsi_ in FIGS. 9 and 10) attached
underside of the switching plate 31. Each spring is gd_i_ded around a pair of vertically
extending guiding shafts 42 to support the switching ‘.'plate 31. When the switching
plate 31 is pressed, the switching projection 43 mo_uhted on the underside of the
switching plate 31 presses the actuator lever 37 of the micro switch 35, activating the
micro switch 35 and stopping the rotary cutters. In the switching plate 31 supported
in thfs way, pressing the switching plate 31 on its end may lower the switching plate
31 in its tilted position, causing the actuator lever 37 to. be insufficiently pressed and‘
the micro switch 35 to fail to function. For this reason.,; at least two micro switches are
desirably mounted as shown so that they are Iogicaliy. OR to stop the cutters as long
as any of them is activated. B

The stop switch is applied not only to the above shredder but to all types of
shredder. The position of the switching plate 31 is not lihited to the above described
position. Alternatively, the switching plate 31 may be i’idéit‘ioned in front of, on the left-

hand side of or on the right-hand side of the paper lnlet port depending on the type
of shredder or the positional relationship relative to the paper inlet port. The second
object of the present invention is achieved by provndmg the stop switch having a wide-
area switching board on any side of the shredder sectlgn.
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The automatic start and stop mechanism for:the third object of the present
invention is now discussed. FIGS. 11 and 12 areplan and front views showing the
cutter portion of the shredder in which the present invention is embodied. ‘Shown are
a right-hand frame 51, a left-hand frame 52, anda air of cutters 53, 53 rotatably
supported between both frames 51, 52. The endofthe shaft of each of the' rotary
cutters 53, 53 has a gear 54. Both gears 54 are in mesh so that the rotary cutters 53,
53 are rotated in mutually reverse directions. A dnvmg motor 56 has a driving gear
55 on its shaft end. The driving gear 55 transmits ffb_r'qUe of the driving motor 56 to
the gears 54 via a transmission gear 57 to drive thé' rotary cutters 53. The frame of
the shredder body and electronics are not shown. The paper inlet port 58 faces the
top of the rotary cutters 53 between both frames 51, 52 and guides sheets of paper'
into between ihe engagement portion of the rotary cq‘t:ters 53. Paper sensor plates 59,
59 are projected into the paper passage of the paper inlet port 58 from one side of the
paper inlet port 58. The end of each paper S_énSOr plate 59 ié secured to a
transmission shaft 60, to be described later, in a manner that they are pivoted. The
other end of each paper sensor plate 59 is interpose;cf_i:fbetvveen guiding projections 61,
61, which are provided on the other side inner wall of the paper inlet port 58 with
predetermined spacing there between. Designateéi;_._sz is a sensor plate protective -
frame provided on one side of the papér inlet port 58 The protective frame 62 allows
the paper sensor plates 59 to rotate while rotatablj supportlng the transmission shaft
60.

The operation of the paper sensor plates 591:‘-~*‘3"3:.p_pw discussed. When a.sheet
of paper to be shredded is inserted in position, the?f'__:r'd__.';___- end of the sheet moves along.
the guiding projections 61, 61, pushing the paper se or plates 59 outwardly. As long
as the paper exists, the paper sensor plates 59 s_ta_ijiiﬁére. Namely, the paper sensor

plates 59 are pivoted backward about the fransmission shaft 80, and insertion and

passage of the paper are detected through rotation of the transmission shaft 60.

When the paper has gone, the paper sensor pl:,_at_e ‘reversibly rotate because of
their moment, and return to their initial positions, and thus the absence of the paper

is detected.
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In the above embodiment, two paper sensor__pl'ates 59 are employed near the
center across the width of the paper inlet port. To detect the rear end of the paper,
non-rectangular paper in particular, a plurality of sensor plates are preferably installed
over the entire width of the paper inlet port.

FIG. 13 is the enlarged view of the portion A in FIG. 12, and FIG. 14 is its side
view. As shown, the transmission shaft 60 is rdfétably supported by the sensor
protective frame 62. The paper sensor plate 59 is secured to one end of the
transmission shaft 60 and a vertical start lever 63 is secured to the other end of the
transmission shaft 62. The start lever 63 rotates integrally with the paper sensor plate
59 by means of the transmission shaft 60. Designeted 64 is a switch cam secured to
one end of the rotary shaft 53a of one of the pair of the rotary cutters 53." Along with’
the shaft 53a, the switch cam 64 rotates touching the actuator 72 of a micro switch 71,
thereby turning on and off the micro switch 71. As shown in FIG. 15, the switch cam.
64 has a cutout portion, namely the switch cam 64 rj}as a large diameter cam face 64a
around approximately half its circumference and a srhall diameter cam face 64b. The
switch cam 64 presses the actuator 72 of the micro switch 71 with its large diameter
cam face 64 to turn on the micro switch and the switch cam 64 is parted from the
actuator 72 to turn off the micro switch when the actuater 72 is within the range of the
small :diameter cam face 64b. The switch cam 64 has, on its outer side aleng its
circumferential direction, a semi-cylindrical push projection 65 that pushes a release
projection 70 of a start lever stopper 66 to be detailed later.

The start lever stopper 66 is secured at its Iower end to the left-hand frame 52
and has a movable portion- 66a that extends upwardgéﬁear the side surface of the start
lever 63. The movable portion 66a supports a plve I -shaft 67. The pivotal shaft 67
pivotally supports a pivotal member 68. The pnvotal member 68 has on its lower end-
a triangular locking projection 69 that projects into the area of rotation of the start lever
63. The triangular projection 69 has on its front: snde a slide surface 69a and on its
rear side a locking surface 68b (refer to FIG. 16) - The release projection 70 is
prowded on the movable portlon 66a where it can contact the push projection 65. The
pivotal member 68 normally contacts the start lever 63 as shown in FIG. 17. When
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the start lever 63 rotates backward along with the pap_er- sensor plate 59, the start lever
63 pushes the pivotal member 68 back while slidiﬁg along the siide surface 69a.
When the start lever 63 moves fully past the pivotal fnember 68, the pivotal member
68 returns back to its initial position with its own momént". With its locking surface 69D,
the pivotal member 68 prevents the start lever 63 from returning back. '

The above-described locking mechanism is employed for the following reason.
In the paper sensing mechanism of the present invention, the insertion of the paper
pivots the paper sensor plate 59, along with which th'e'__;st"art lever 63 is pivoted pushing
the locking projection 89. [f the stall lever 63 meeté resistance in its rotation, a shest
of paper, if too thin, possibly fails to push the papei' ""sensor plate 59 that remains in
integral motion with the start lever 63. For this reason, any resistance the start lever
63 suffers should be minimized. '

The micro switch 71, connected to the power supply circuit for the entire.
shredder, directly controls the start and stop of the dt_jving motor 56. The end of the
actuator 72 remains in contact with the end of the stall lever 63 when the micro switch
71is off. The micro switch 71 is positioned such that' it is on while the large diameter
cam face 64a contacts the actuator 72 in the course t?f, rotation of the switch cam 64~
along with the cutter 53. The related electronic wiring is not shown in the drawings.

The operation of the automatic start and stop'rhechanism thus constructed is
now discussed. Switches typically available on the shredder are ones for the normal
rotation, reverse rotation, and automatic (automatic start and stop) operations. The
following discussion of the mechanism of this embodzl_me_nt is relatec_j to the automatic
operation.

FIG. 18(A) shows the stop condition of the mchanlsm before insertion of the

paper. Inthis condition, the paper sensor plate 59 is- oyected into the paper passage

of the péper inlet port 58. The start lever 63 thaté; tegrally moves with the paper
sensor plate 59 via the. transmlss:on shaft 60 remams vertlcally suspended by its own

weight. The actuator 72 of the micro switch 71 is now.off, and the motor 56 remains
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inactive. The switch cam 64 is turned with its smallsjdiameter cam face 64b facing the |
actuator 72.

As shown in FIG. 18(B), a sheet of paper P placed into the paper inlet port 58
moves .along the guiding projection 61 in a manner.that the paper sensor plate 59 is
pushed outwardly. The paper sensor plate 59 is piypted about its transmission shaft
60, causing the stall lever 63 secured on the other end of the transmission shaft 60 to
pivot togetﬁer. The pivotal motion of the start lever 63 presses the actuator 72 of the
micro switch 71, turning on the micro switch 71. The driving motor 56 stalls rotating,
causing the cU_tters 53 to rotate to shred the paper P. The stall lever 63 slides along
the slide surface 69a of the locking projection 69 provided at the bottom end of the
pivotal member 68, thereby causing the pivotal member 68 to pivot backward about
its pivotal shaft 67. When the start lever 63 moves past the pivotal member 68, the
pivotal member 68 returns to its initial position by its own moment. The switch cam
64 rotates infegrally with the rotary cutters 53. While-the paper P is passing the paper
sensor plate 59, the start lever 63 continuously presses the actuator 72 of the micro
switch 71. Thus, the rotary cutters 53 continue to rotate regardless of the position of
the cam face of the switch cam 64. "

When the end of the paper P moves past the paper sensor plate 59 as shown
in FIG. 18(C), the start lever 63 attempts to return to its initial position by its. own
moment.' However-, since the pivotal member 68 is now back at its initial position, the
start lever 63 touches the locking surface 69b of the locking projection 69, and thus,
the start lever 63 is prevented from returning back to its initial position. The large
diameter, cam face 64a of the switch cam 64 now pc’é__s_ses the actuator 72, keeping
the micro switch 71 turned on and thus allowing the=,r§_*_cary cutters 53 to continuously
rotate.

When the switch cam rotates further as shown mFlG 18(E), tﬁe push projection
65 provided on the outer side of the switch cam 64 tou_g;ihes and pushes outwardly the
release projection 70 of the start lever stopper 66. ThlS motion moves the entire
pivotal member 68 provided on the top of the movable portion 66a and disengages
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the start lever 63 from the locking projection 69. The'g stert lever 69 returns to its initial
position' by its own moment. The actuator 72 now contacts the large diameter cam
face 64a of the switch cam 64, thereby causing the: micro switch 71 to be turned on
and allowing the rotary cutters 53 to rotate continueﬁsly.

When the switch cam 64 rotates further as shown in FIG. 18(F), the engagement
face of the switch cam 64 with the actuator 72 is shifted from the large diameter cam
face 64a to the sn‘iall diameter cam face 64b. This__ turns the micro switch 71 off,
causing the driving motor 56 and thus the rotary cﬁtters 53 to stop. Namely,_ the
shredder returns back to the condition shown in-FIG. 18(A).

As shown in FIGS. 18(D) through 18(F), the micro switch 71 remains on to allow
the driving motor 56 fo rotate, se that the switch cer;n 64, namely, the rotary cutters
53 continuously rotate half a turn or more before thej(,_stop. Thus, the paper is reliably
shredded fully to its end.

In the above embodiment, the duration of the on operation of the micro switch
71, namely the duration of rotation of the driving motor.56 Is prolonged by changing
the ratio of the circumferential length of the large diameter cam face 64a to that of the
small diameter cam face 64b, or by arranging a red;;ﬁction gear between the switch
cam 64 and the rotary shaft 53a of the rotary cutter 53 rather than rigidly connecting
the switch cam 64 to the rotary shaft 53a. ' |

FIGS. 19(A), 19(B) show another embodiment of the stall lever stopper 66. The’
locking member 73, corresponding to the Iockingi"'?brojection 69 in the preceding
embodiment, is integrally formed with the end of the movable portion 66a. When the
paper is inserted, the start lever 63 is plvoted along wnth the paper sensor plate 59 as
shown in FIG. 20. The start lever 63 moves along the slide surface 73a of the locking
member 73 while pushing the movable portion 66a backward At the moment the start
lever 63 moves past the movable portion 66a, the movable portion 66a returns to its
initia! position by its own elasticity. The subsequent operation remains unchanged
from the preceding embodiment. When the paper meves past the paper sensor plate
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59, the locking surface 73b of the locking member Za';prevents the start lever 63 from
returning to its initial position. The rotary cutters_5_-3; 't_hus continuously rotate. When
the push projection 65 of the switch cam 64 pusheé fhe release projection 70 of the
start lever stopper 66, the start lever 63 is dlsengaged from the locking member 73.
The start lever 63 returns to its initial position by its own moment. In this embodiment,
the locking member 73 needs no pivotal shaft 67 angj— is of a simple construction. The
manufacturing cost is thus reduced. In this embo:jdi\ment, however, when the start
lever 63 pivots pushing the locking member 73 ogMardly, the start lever 63 must
overcome elasticity of the movable portion 66a. To thls end, the paper to be shredded
should be thick enough to forcibly pushing the papgr_ sensor plate 59.

In the start and stop mechanism, which is one of the objects of the present.
invention, the rotary cutters are continuously rotated for a fixed duration of time after
the end of the paper is detected, using a simple cam mechanism rather than an extra

electronic circuit as in the prior art. The manufacturi__rj__g cost for the mechanism is low.

Finally discussed is the preferred embodiment.of the mechanism to achieve the
fourth object of the present invention. This emb;éd_iment precludes any personal
danger to the operator when, for éxamp!e, in F-IG\'. "1, the wastebasket 3 and the
container 4 are constructed.of a deformable mate'riét'such as plastic to achieve light-
weight design and to make'q'uantity production p-o__ssible.

FIG. 21 is the perspective view showing the réi'éit}onship between a safety guide
81 and a wastebasket 3 as a preferred safety device.:‘For convenience of explanation,

the shredder section 1, container 4, frame 5 and'the e in FIG. 1 are not shown in

FIG. 21. In this embodiment, the wastebasket 3 ha": op edge portions 3b, 3b of side
walls 3a, 3a. Disposed inside the top edge portions:3b, 3b are stoppers 81a, 81a that
constitute a safety guide 81. The safety guide 81 Is otally supported by the guide
bracket 2a formed on the bottom cover 2. The stopp S '81a 81a are connected by
a connecting member 82. The safety guide. 81 a generally U-shaped crank

configuration. Because of thls shape, the side wal 3a is'prevented from deforming

lnwardly with the top edge portlon 3b touching the stopper 81a even when an external
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force P is laterally inwardly exerted to the wastebasket 3 as shown in FIG. 22. No gap
takes place between the wastebasket 3 and the bottom cover 2, and no.finger is let
in between. Even if the wastebasket 3 is' construc,_é-__t_éd of a deformable material, no
finger is admitted into the shredder section 1, and thﬁié__ipersonal safety is thus assured.
If some clearance is allowed between the stopper 81a and the side wall 3a to assure
smooth insertion and removal of the wastebaskéf 3, the side wall 3a may be
accordingly deformed or the safety guide 81 may be;'_accordingly shifted sideways. In
this embodiment, the length L of the connecting rr'ré'mber 82 and the inner spacing
width W of the wastebasket 3 are properly matched to minimize the above clearance.
Therefore, this embodiment presents no such problem as shifting of the safety guide
81. | As a means for restraining the safety guide 81 in its axial shifting, a split pin may
be mounted to the axial end portion 81b of the safety guide 81. Any other prior art
means is acceptable as restraint means, and gives no effect of the construction of the

present invention.

The safety guide 81 is supported in a manner t‘__hat it is pivoted in the direction of
drawing of the wastebaskét 3. As shown in FIG. 23, the safety guide 81, which is
normally suspended by its own weight, pivots along.fche rear wall of the wastebasket
3c as the wastebasket 3 moves. The wastebaskeit 3 is pulled out and pushed in
without any difficulty. Each time the wastebasket 3 is pushed in or pulled out, the
connecting member 82 pivots, flattening shredded ;’):_.a:per piled up in the wastebasket
3 with its stirring function. This prevents the rota_rfy cutters from stopping due to
shredded paper jamming.

Referring to FIG. 24, another embodiment ofthe safety mechanism is now
discussed. This embodiment is different from the precedrng embodiment in that the
connecting member 82 that' connects the two stoppers is dispensed with and that left
and right safety guides 83 are separately arrangedf:;'ln this arrangement, axial end
portions 83b, 83b are prevented from slipping off the_ééuide bracket 2a, and the inward
deformation of the side walls 3a, 3a is restrained whrle the wastebasket 3 can be still
pulled out and pushed in without any resistance. :
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In the above two embodiments, the bottom co ér 2:and the shredder section 1
are separate structures, and the safety guides 81,83 fe__pivotally supported by the

guide bracket 2a of the bottom cover 2. When th om-cover 2-is unitary with the

shredder section 1 or when the bottom cover 2 is pensed with, the safety guides
81, 83 are pivotally supported directly by the shred@j_e'_r section 1. In the above two

embodiments, the safety guides 81, 83 are positiori_ed at a single location on one side

wall 3a. The present invention is not limited to th ngle position installation. By
installing a plurality of safety guides 81, 83 along the;.fwastebasket, the side well 3a is.
assuredly restrained. If the safety guides 81, 83 are._'jh__stalled at a single positiori only
on the side wall 3a, they are preferably installed in the middle position, halfway from
the rear end of the wastebasket 3. This is because _ihe ‘middle portion of the side wall
3a is most likely to deform. The stopper 81a sho_:g_lq'touch at least the top edge
portion 3a. ' A longer stopper 81a increases its conteet area with the side wall 3a, and

the longer the stopper 81a, the greater the deforméjﬁiqh restraint effect becomes.

in the above embodiments to achieve the four_ih object, the safety guides work
as a deformation restraint member when lateral foreé is exerted onto the wastebasket.
A large deformation of the wastebasket is thus prevented Such a gap that can admit
a finger therethrough is not generated between'thé;}_:v_\_{estebasket and the shredder
section, and thus a safe operation of the shredder is-f:e_e\_'sured. Since the safety guide
has a U-shaped crank configuration, shredded paée,ﬁpiled up in the wastebasket is- -

flattened each time the wastebasket is removed or mc nted. This prevents shredded
paper jamming on the rotary cutters and effectively posits shredded paper in the

wastebasket.
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CLAIMS

1. A safety mechanism of a péper shredder of a type that is constructed of a
shredder section having a paper inlet port and a rotary cutter and a drawer- type
wastebasket under .the shredder section, said safety mechanism comprising a
switching projection provided on the top portion of a side wall perpendicular to the
direction of the drawing of the wastebasket, whereby said switching projection moves
an actuator of a switch mounted on the shredder ‘section to feed power to the rotary
cutter when the wastebasket is in its closed position. ' |

2. A safety mechanism of a paper shredder of a type that is constructed of a.
shredder section having a paper inlet port and a rotary cutter and a drawer- type
wastebasket under the shredder section, said safety mechanism comprising a
switching projection provided on the top portion of the front wall of the wastebasket,
and said shredder section compriéing a bottom cover which is providéd with a slit in
a position matching the switching'projection in a manner that the switching projection
passes through the slit and provided with a micro switch actuator within the slit,
whereby said switching projection moves the actuator of the micro switch when the
wastebasket is in its closed position.

3. The safety mechanism of a paper shredder according to claim 2, wherein the
switching projection is provided on the pull handle of the wastebasket. '

4. The safety mechanism of a paper shredder according to claim 3, wherein the.
said pull handle of the wastebasket is detachable mounted to the wastebasket.

5. A safety mechanism of a paber shredder comprising a switching plate having a
- wide area and constantly upwardly biased, said switching plate disposed at
substantially the same level as-the top cover of a shredder section and a micro switch
disposed at any convenient position just under the SW|tch|ng plate in a manner that the
lowering of the switching plate activates the micrb switch to stop the rotary cutter.

Has Been l’\t‘.ﬁa&"ed
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6. A safety mechanism of a paper shredder comprising a pair of actuator arms.

retatably supported at support members provided inside the top cover of a shredder
section at the middle positions, halfway, along both sides of the top cover, a switching
plate having a wider area t_hah other switches and provided at the ends of the pair of
actuator arms, said switching plate upwardly biased by a wide plate spring attached
to the top cover, and a micro switch disposed at any convenient position just under

the switching plate in a manner that the lowering of the switching plate activates the

micro switch to stop the rotary cutter.

7. A safety mechanism of .a paper shredder comprising a switching plate having a
wider area than other switeh'jes and supported by a plurality of springs that are guided
around guiding shafts verticeily extending'from the underside of the switching plate in
a manner that said switehing plate is vertically upwardly and downwardly movable, and

a micro switch disposed at-any convenient position just under the switching plate in_

a manner that the lowering of the switching plate activates the micro switch to stop the
rotary cutter.

8.  The safety mechanism of a paper shredder according to claims 6 or 7, wherein
a plurality of micro switches are mounted so that any of the micro switches activated
stops the cutter by OR-gating the micro switches.

9. A safety mechanism of a paper shredder comprising a paper sensor plate
projected into a paper inlet' port and secured to c_jne end of a transmission shaft
rotatably supported at a paper sensor protective bracket, a start lever secured to the
other end of the transmission shaft so that both the fpaper sensor and the start lever
integrally rotate, said start lever positioned within the range of the actuator of a micro

switch, a tangentially aligned push projection provided on the outer surface of a.

switching cam that is rotated integrally with the reta(y cutter to activate the actuator,
a locking projection that is provided on the end Qf'}the movable portion of the start
lever stopper mounted on the left-hand side fra}ne of the shredder, said locking
projection being projected into the area of rotation of the start lever and a release
projection prowded in a posmen where the release projection can contact the push

REPLACED
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- projection provided on the outer surface of the switching cam.

10. The safety mechanism of a paper shreddeff according to claim 9 further.
.comprising a pivotal shift provided on the end of the movable portion, a pivotal
member ino.tally supported about the pivotal shaft, and a Ioéking projection provided
at the lower end of the pivotal member, said locking projection having a tapered sliding
surface on the front side and a locking surface on the rear side.

11. The safety mechanism of a paper shredder according to claim 9, wherein a
locking member having a tapered sliding front surface and a locking rear surface is
integrally formed of the top end of the movable portion. |

12. A safety mechanism of a paper shredder of a type that is constructed of a
shredder section having a paper inlet port and a rotary cutter and a drawer- type
wastebasket under the shredder section, said safety mechanism comprising a safety
guide having a stopper provided in a position, at least corresponding to the top edge
of the side wall of the wastebasket, to restrain inward deformation of the side wall, said
safety gunde pivotally supported in a manner that the safety guide is pivoted in the’
direction of the drawing of the wastebasket.

13. The safety mechanism of a paper shredder ac:_¢ording to claim 12, wherein said
safety guide comprises a connécting member that connects the stoppers in a U-
shaped crank configuration.
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