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FIELD OF THE INVENTION

-------

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
To

injury. The operator could madvertent!y put his hand into the wastebasket

An ordinary shredder is typically pro(lided with th?ée el

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




pi eces, and in pa[‘-.r-t-i cular, to a plurality of safety nechanisns of the

shredder to prevent hazards. Specifically, the present invention
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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 caught

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 coolly

operate the switch.

The automatic start mechanism of the 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

moves past the sensor with no paper existing in the coverage of the sensor,

of paper
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 the 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.



w th a wastebasket for keeping waste taken out exposes an operator to the
risk of injury. The operator could inadvertently put his hand into the

wast ebasket. To preclude such a danger, it is vitally inportant to stop the
rotation of the rotary cutter without fail while the wastebasket is not in
pl ace. An ordinary shredder is t§pically provided with three

. operation switches a normal rotation (shred) switch, a reverse rotation

. _switch and &Tlse opriemwiart lshredderi mhay npriesent edhercrokblem.s Mitratedview sinr ed
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. rotary cutter to rotate I1n the reverse directt renoval - of t
. The st opto make quantity production possible. Since the entire-cabinet of the shredder is of a

moulded synthetic resin that is flexible, a side wall. -deformed inwardly when the

wastebasket (a drawer) 90 is subjected to lateral fore e. This causes to a shredder

section 91 a gap through which a finger of the operator. could enter. Horizontally the

deeper the wastebasket in the direction of the dra ng and vertically the higher the

wastebasket, such an incident is likely. This should‘_.;_____:__ ' eliminated for the safety of the

operator.

‘SUMMARY -OF THE. INVENTION

The automatic start mechanism of the shredd _'J:fhas 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 m é:__ontrolled fashion. In this case,
the location ‘of the sensor and jhe shredding positi 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 6f the sheet does not yet reach the rotary cutter. Thus, the rotary cutter should

be continuously rotated for some time thereafter '@o ompletely shred the paper. To
perform such an operation, an __'éxtra delay circuitis r:eq[gjjred, making the entire circuitry

complex and manufacturing the shredder needs m @ processes.

OBJECT OF THE INVENTION

It is a first object of the present invention to ﬁfoviﬂe a mechanism which causes

a cutter to stop its motion without fail with a wasté?)faslgét not in place for the purpose
of a safe operation of a shredder. .




2 switch is provided to stop the rotary cutter in.an energency situation
or after any docunent is fully shredded. ‘I'n many cases, these
switches are disposed on the top cover of the -shredder near a paper inlet
port, and have simlarly sized design with identical height dinension. Each
switch is depressed for activation. The4e switches are identified for their
function by associated |abels, or by symbols or colorings of their caps.

It is 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.




Since the paper inlet port is relatively large, there is a possibility that
the clothing or a tie of an operator, possibly Hue to inexperience or

i nadvertence, may by caught 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 Ppanicky to coolly operate the

swi tch. The automatic start mechani smof the shredder has a sensor
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circuit is required, e entrre crrcurtiy
pair of actuator arms are rotatably supported at - pport members provided at the

middle portions of both sides of the top cover of t qd_'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 onvenient 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 Wic_rlg-;f__—ﬁa'rea switching plate upwardly

biased, the operator lowers the switching plate wi_t'_ ‘the slight motion of his hand or

body, activating the internal micro switch and re y stopping the rotary cutter,

without paying any attention to the positioh of the: chin~g plate in an emergency

situation.

To achieve the third object, the present inventiéﬁ?'gpmprises a paper sensor plate
projected into a paper inlet port. The paper sensor late is secured to one end of a

transmission shaft rotatably supported at a paper s or protective bracket. A start

lever is secured to the other end of the transmissio shaﬂ so that both the paper

sensor and the start lever integrally rotate. The end

he start lever is placed within

the range of the actuator of a micro switch. A tangent!ally aligned push projection is

provided on the outer surface of a switching camithat is rotated integrally with the

rotary cutter to activate the actuator. A locking projection that is projected into the

area of rotation of the start lever is provided on the];f_;_ of the movable portion of the

start lever stopper mounted on the left-hand side f e of the shredder. A release
projection is provided in a position where it can con the push prjection brovided
on the outer surface of the switching cam.

inthe above mechanism of the present inventio e paper sensor rotates when

papers are inserted. The start lever that rotates intggr;ally with the paper sensor by



conpl ex and manufacturing the shredder needs nore processes. I'n
anot her type of shredder, a nechanical start |ever as a sensor is provided.
When papers introduced presses the start |ever, the driving notor of a
rotary cutter is powered on. This type of shredder is manufactured at a
relatively lower cost. Wen the papers fove past the start lever, a micro
swtch is turned off, causing the drivi ng notor to stop before the papers
pass t hr GIRANS eithedrapsmissionahaitamivaiesrthe actugiosohibedsicre seitabi Mudteing
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pressing t
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.



3 The prior art shredder may present another problem Wth a viewto
manuf acturing a shredder at a low cost and in a sinple way, it is typically
constructed of a noul ded synthetic resin such as plastic in order to
achi eve |ightweight design and to nake quantity production possible. Since
the entire cabinet of the shredder is of a noulded synthetic resin that is
flexible, a side wall 91 is deforned i nwardly when the wastebasket (a
- drawer) DESCRIPTIONOFITHE DRMWINGSor ce. This causes to a shredder section
91 a gap through which a finger of the operator could enter. Horizantally
t he deeper the wastebasket in the direction of the drawing and vertically

the higfag the wast ebasket, éﬁéeggg;grcﬁf% GRW showinlGenerallthe sHiGYbE. e

elimnated for the safety of a

FIG. 2 is a perspective view showing partly the bottom cover of
the 'shredder.

FIG. 3 is a perspective view showing the wastebasket of the
shredder.

FIG. 4 is a perspective view showing the relationship between the
wastebasket and the micro switch. '

Q
FIG. 5 is a perspective view showing an exampie of pull handle. .
FIG. 6 is a plan view showing the shredder section of the
| shredder.

FIG. 7 is a partial cross-sectional view showing the stop switch.

FIG. 8 ' is a partial cross-sectional view showing the operation of
the micro switch. - '

FIG. 9 | - is a cross-sectional view showing another configuration of
the micro switches. '

FIG. 10 is a cross-sectional view of FIG. 9.

FIG. 11 is a plan view showing the cutter portion of the shredder

for achieving the third object.

FIG. 12 is a front view showing the mechanism for achieving the



SUMVARY OF THE | NVENTI ON The automatic start nmechani smof the
shredder has a sensor in the paper inlet port. Wen 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

| ocation of the sensor and the shreddin§ position of the rotary cutter are
spaced apart with sone separation therebetween. Wien the rear end of a
sheet of paper noves past t hthikakjeet.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 sone
time thepggf{zr to conpl etel ks gheAfrgés vitabef a potige N 6f FIGUEY an
operation, an extra delay circuit is required, naking the entire circuitry
conpl ex and manufacturing the shredder needs nore processes.

FIG. 14 is a side view of the portion A. -
FIG. 15 is a cross-sectional view of the switching cam.
FIG. 16A is a perspective view of a pivoting member, and FIG. 16B

is a cross-sectional view of the pivoting member.

FIGS. 17A and 17B are explanatory views Showing the locking state of the
pivoting member.

FIGS. 18A through 18F ~ show a series of operations of the start lever, micro switch "
-and cam mechanism. .

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

'FIGS. 20A and 208 are explanatory views showing another embodiment of the
locking projection. '

FIG. 21 is a perspective view showing the relationship between the
safety guide and the wastebasket for achieving the fourth

object of the present invention.

FIG. 22 is a diagrammatic view sﬁQWing restraining of deformation
of the wastebasket by the éafew guide.

FIG. 23 is a diagrammatic view showing the pivotal motion of the




OBJECT OF THE | NVENTI ON It is a first object of the present

i nvention to provide a mechani smwhich causes a cutter to stop its notion
w thout fail with a wastebasket not in place for the purpose of a safe
operation of a shredder. :

9
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



It is another object of the present invention to provide a nechani sm which
hel ps an operator nake an energency stop in the event of an energency by
maki ng an energency stop switch easy to use. - It is yet another

obj ect of the present invention to provide a nechani smwhich perforns
automatic start and stop operations inl@n assured manner without using a
phot osensor, wherein the nechanismsets a cutter in notion when detecting
paper s twidth acressiine tojuceveri ftextarids downwarelly fiom thedexel ohtheciop eovertveto

nvent i dAn3 e shie B RELFerhr sARISR Tost rai e doformation of a | oo
wast ebasket that is nmade of a deformable material such as plastic.

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 52 that works as a
safety switch, an actuator 12a for the micro switch; énd 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;lfé_i' ';.__,formed with the wastebasket
- 3. As shown in FIG. 5, however, the switching proj_‘_ _c;_t_qéns 21 are integraily formed
with a pull handle 22 that is produced separately from he wastebasket 3. The pull
handie 22 may be secured to the pull portion of 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



To achieve the first object, a safety mechanismfor use in a shredder
havi ng a drawer type wastebasket disposed under it has been devel oped. This
mechani sm has a switching projection for activating a switch. The swi tching
projection is provided on the top portion of a side wall perpendicular to
the direction of draw ng the wastebaskefy nanely a front side wall or rear
side wall. Wile the wastebasket is in its closed position, this swtching

proj ect i iprereREAgedtile & nsebssargl Nagnsiyi if thetiset! Streds hergidtem, ta eecple
driving power supply of a rotary cutter and thereby feedlﬁg power to the
r
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be cl osed and thereby feeding power. Mire specifically, the swtching

proj ecti @Mengomaq@@lyoaﬂ\taﬁ@a@wsp@m biwveor therer pRaingryaresiecked. t he
wast ebasket. The bottom portion of the shredder section of the shredder is
provided with a bottom cover. The bottom cover has a slit in a position

In the above embodiment, the bottom cover 2:is 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. -As long as this requirement is.
achieved, the bottom cover 2 may be appropnately modified. For example the
necessary structures of the bottom cover 2, namely, the micro switch 12, the slits 13
and the four corner resting portions may be arranqu 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 actl'""

circuit of the rotary cutter.

The above safety mechanism assures safety o the operator, because the rotaiy
cutter rota'tés only when the wastebasket is m fully closed position. When:
disposing of shredded waste, the user simply pu he wastebasket out and the
rotation of the cutter stops. No manipulation of s; es is required. The shredder

of a type having a detachable pull handle allows ifferent-height container and

wastebasket to be interchanged with each other as appropriate. A different size
wastebasket may be used at the option of the op_éfator. Thus, ease of use of the



mat ching the switching projection in a manner that the switching projection
passes through the slit. The bottom cover has also a mcro switch actuator
within the slit. Wth the wastebasket in its closed position, the swtching
projection drives the actuator. . '

5 To .achi eve the second object, fhe present invention conprises a
switching plate having a wi de area and constantly upwardly biased, at

subst ant shfécjdarhs: eshancécvel as

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 rotai'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 substantrally wide area: compared to the switches 9a, 9b.

The switching plate 31 is fre__n_tward downwardly incli d from the level of the top cover

7. Support members 32, 32 are attached o the inside of the tob cover 7,
approximately at the middle positions from back to?. ont along both long sides of the
top cover 7. Pivotally supported by the support members 32, 32 are elongated

;eir ends. Designated 34 is a

actuator arms 33, 33 having a switching plate 3
wide plate spring secured"to the front inner surfa:_ > of the top cover 7. The plate
spring 34 biases upwardly the swrtchlng plate 31 from 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



the top cover of the shredder section. A mcro switch is disposed at any
conveni ent position just under the swtching plate in a manner that the
| owering of the switching plate activates the mcro switch to stop the
rotary cutter. A pair of actuator arms has on their ends a switching plate
having a wi der area than other switchd8, wherein the pair of actuator arns
are rotatably supported at support nenbers provided at the m ddle portions
of bot hblaisekd!sbyofha inéde (pqtate csmmgomt pnesshngeddy;wherecbh t¢he SWitchirsgviplatei 3

ate spring attached onto the top cover

plate is up ase
of the 'Qmeé% F SUghing plats 31 oW krelva 101 SRR Wil e GhicihPuien
posi ti o CH,FQ |
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Wt h t hswitehdi- mﬂablysmrkc iDasipnated 85 isptherrdicyo lswaslamattmeuppmted by dfosimg s t he
SWItChI te wwth the slight no of hISh I vati ng the
it et naate B8 Sadivi e SHtching BiaP, 5L cHhe migre fWREa S GORSHes. the PRRT
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of cutters is immediately stopped. Designated 37 is the actuator lever of the micro
switch 35. As the switching plate 31 is lowered, a s_p,gmg 38 projected mwardly.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 Iog(cally. __(_;)R 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 E’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.



To achieve the third object, the present invention conprises a paper sensor
plate projected into a paper inlet port. The paper sensor plate is secured
to one end of a transm ssion shaft rotatably supported at a paper sensor
protective bracket. A start lever is secured to the other end of the
“transni ssion shaft so that both the papé sensor and the start |ever
integrally rotate. The end of the start lever is placed wthin the range of

t he actuat or The autamatic start: and stop aneehanism| for.dhe dhisd ghieet pf the qresenti IsI
i . .he . i ' sam.t . t i.nt r
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the end of .the novable gortion of the start |ever . stopper nounted on the

| ef t - han@ Aghichandhramsr S1.na lefthanddrame 52 |asgka paiopteutters 53, B dotatablyi n a
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I nvent i ooutténss53) H3diassa gear 54.0Batieges3csy ariamest o itiaehé ¢otary battsis63,

| ever that rotates integrally with the paper sensor by o
53 are rotated in mutually feverse directions. A driving 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 géar 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 is 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_ij'/f-'tﬁére. 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.



6 means of the transm ssion shaft activates the actuator of the micro
switch. Adriving notor starts noving, rotating the rotary cutter and
starting shredding . The | ocking projection tenporarily restrains the start
| ever fromreturning, and even when the end of the sheet is det ected, the
cam face of the switching cam presses t¥e actuator to continue the rotation
of the rotary cutter. As the switching camrotates, the push projection '
presses the i the abeveenshagiment, dwo/papsrysensef e!ﬂem@gtale éroployed refartthe
r
start 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




| ever to putting it to its initial state, and stopping the rotary cutter.
Therefore, for sone tinme after the end of the sheet is detected, the rotary
cutter continuously rotates until the push projection of the switching cam
rel eases the locking of the start |lever. The sheet of paper is thus fully
shr edded. To achieve the fourth16bject, the present invention
conprises a safety guide that is supported in .a manner that the safety
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Che o AEaWBIEIGS td ohlah misnag B8 eERowhiie iaiBerah b S8y SUTAPELPaS. el |
I's rest \ghaee: éfefi—f)fe%%st obén ﬁjllggﬁal%@ voftélf?néthEPSB e 6lb§tafﬁfé?ﬁb’ergu' de -
wa ask

abuts the si e wast S subject to lateral force
restrai 68 rbturn!a back tevts ihitial fposition with its ownememm walith. itsocking gerfacea68bt hus

al I oned i nto shredder s ctlon d the st ebasket. Since the
Saf oty 08 DRt R GThes 4B SEYBAG hecetan eves B Toat el B no. o
difficulty is presented in pulling out or pushing in the wastebasket. The

present invention requires that the stopper be arranged "at | east
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 mechanlsm before insertion of the

paper. In this condition, the paper sensor plate 59 is proj

ted into the paper passage
of the paper inlet port 58. The start lever 63 that

integrally 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



corresponding to the top edge of the side wall." This is because the object
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 abutnent. The | ength of the stopper
may be enlarged to effectively restrai d?deformati on of the wastebasket.
These and ot her_objects, advantages and features of the present invention
wi | | becibgetivesr Ehepyitel sambé is turreed wiithdtsi srallidiematericaiadace fb dacing thae
inventio&xhgkﬁqefidered with the follow ng draw ngs.

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



7 DESCRI PTION OF THE DRAWNGS - FIG 1 ' IS a perspective

vi ew showi ng general ly the shredder. FIG 2 Is a
perspective view showing partly the bottom cover of .
t he shredder. FIG-3 IS a perspective view show ng the

wast ebasket of the _ 18 shreo!der.

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 dlameter cam face 64a to that of the
small diameter cam face 64b, or by arranging a reductlon 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



FIG 4 IS a perspective view show ng the rel ati onshi p

bet ween t he : wast ebasket and the mcro swtch.
FIG 5 is a perspective view showi ng an exanpl e of pull
handl e. FIG 6 is a plan view showi ng the shredder
section of the 1% hr edder . FIG 7

Is a partial cross-sectional -view showi ng the stop switch.
59, the locking surface 73b of the locking member 73 prevents the start lever 63 from

returning to its initial position. The rotary cuﬁers_5§ t_hus continuously rotate. When
the push projection 65 of the switch cam 64 pushe:s' fhe release projection 70 of the
start levér stopper 66, the start lever 63 is disengage_d_ 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 ah@j— 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 embodlment precludes any personal
danger to the operator when, for example, in FIG 1 the wastebasket 3 and the
container 4 are constructed-of a deformable matenqt 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 rél"gﬁ‘o'ns_hip between a safety guide
81 and a wastebasket 3 as a preferred safety devicé' For convenience of explanation,
the shredder section 1, container 4, frame 5 and’ the
FIG. 21. In this embodiment, the wastebasket 3 has
walls 3a, 3a. Disposed inside the top edge portion

e in FIG. 1 are not shown in
op edge portions 3b, 3b of side
) Sb 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 this shape, the side wal: 3a is'prevented from deforming

inwardly with the top edge pdr‘_’ti_on 3b touching the st_:_:_f)per 81a even when an external



FIG 8 is a partial cross-sectional view show ng the

operation of . the mcro swtch. FIG 9

is a cross-sectional view showi ng anot her configuration of

the mcro swtches. FIG 10 IS a cross-sectional view of
FIG 9. FIG 11 S aQCpI an view show ng 'the cutter
portion of the shredder for achieving the third

obj ect. forEe® rslﬁterally inwardly exerted t0 theavdistelnésket Swsshowirio FIGe 22E Ngas m
For achi Fzﬁ( place between the wastebasket 3 and the bottom cover 2, and no. finger is let
in between. Even if the wastebasket 3 rs-construqted of a deformable material, no
finger is admitted into the shredder section 1, and thﬁiéipersonal 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 r]o 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 wastebasket 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 of the safety mechanism is now
discussed. This embodrment is different from the precedrng embodiment in that the
connecting member 82 that connects the two stopper__s_ 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. :



8 third object. FIG 13 IS an
enl arged view of a portion A of FIG 12. :

21

In the above two embodiments, the bottom co er 2:and the shredder section 1

are separate structures, and the safety guides 81 ,83 re__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 shre,dd_er section 1. In the above two

embodiments, the safety guides 81, 83 are positioned 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;.fwestebasket, the side well 3a is.
assuredly restrained. If the safety guides 81, 83 are._'jh__stalled at a single positiorr 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 _frhe ‘middle portion of the side wall
3a is most likely to deform. The stopper 81a sho_:g_ld"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 foudh object, the safety guides work
as a deformation restraint member when lateral force rs 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 the wastebasket and the shredder
section, and thus a safe operation of the shredder i Is- assured Since the safety guide
has a U-shaped crank configuration, shredded paper piled up in the wastebasket is

flattened each time the wastebasket is removed or mounted. This prevents shredded

paper jamming on the rotary cutters and effectively posits shredded paper in the
wastebasket. |



FIG 14 Is a side view of the portion A FI G 15
is a cross-sectional view of the switching cam . FIG 16A

is a perspective view of a pivoting member, and: F"Iﬂ“ﬁﬂE

is a cross-sectional view of the pivoting rrerrber III”MI“"I 17B
are expl anatory views showi ng the |ocki2® state!of*tfe t

gi voti ng menber. FIGS. 18A through 18F show a series of operat I ons of
the start lever, mcro switch CLAIMS and cam nechani sm

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, wherem 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 s:hi?edder section 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 micrb switch to stop the rotary cutter.
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FI G " 19A Is a front view show ﬁg“aﬁcn—hef epbodinent of the

| ocki ng .projection, an_ enl ar ged
vi ew of the | ocking w! lﬂ”ﬂﬂ 20A and
20B are expl anatory views show ng anot her e ode

| ocki ng projection. FIG 21 "is a perspective view
showi ng the rel ationship between the : safety guide
and the @ast Absafet nfechanaishi ef ianpapdrestireddehn compnsnng a pair of actuator arms

obj ect of ttapa%lyp 33353 e& 3’}/ gl?ptnlaort 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 rdta(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
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FIG 22 is a diagrammatic view showing restraining of
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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 locking 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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FI'G _ I's a perspective vi éw show ng the safety guide of- -
another

o enbodinment. . FIG 25 s a
di agramatic view showi ng the defornation of the
~wastebasket of the prior art shredder. DESCRIPTION CF THE 77
EVMBODI MENTS OF THE | NVENTI ON Referring now to the draw ngs, the

enbodiments of the present invention are discussed. FIG 1 is the
‘perspective view of the shredder -i ntDRAWINGS he present

Fig.1

5|

i




Avention i s enbodied. De5|gnated lis a shredder SEQLJOD L.n- which .a
TTetaryscutter, .(not “shown) is provided. The shredder section 1 is further
provlded with a paper inlet port, a power switch and the like on its
out'si de surface. Such a construction is not linmited to the one shown in
FI'G 1. Any known construction of shredger is acceptable. Also shown are a
bottom cover 2 of the shredder section "1, a wastebasket .3 that is a - .
box-1i ke structur Q@tq?ing the bottom portion of the bottom cover 2, and a
cont ai ner 4 havingl ucture simlar to the wastebasket 3. Both the

wast ebasket 3 and the container 4 need to function as a drawer, and are
housed within a frame 5 constructed ofpa set of franme nenbers. Both the
wast ebasket 3 and the container 4 3 e:$ree_to be pushed in or pulled out of
the frame 5. The ATTE s _basicglly constructed of four struts vertically
ext ended, with Bt's fa "'—-"‘~ pen. The four cggqers of the bottom
cover 2 ré&abl e t he frane In the safety

mechani sm of D he d iving section of the

cutter rena|;.i%=3¥~ 3_i-s~agsuredly put into
T o

its closed positio (\;;a’ ds_of the franme

5 to help thejuser ane t al-f he skt edder

section 1 havé¢ a nornal rotation ///

0
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and a r;\everse rotatlon sw[tch 9b in the Vi Ci n|ty of t he paper i nl et port 8
ZThe- -t-gp- cover 7 continues to a stop switch 10 having a switching plate (to
The :

~ be ‘described later) having a wi de area conpared to ot her swi t ches.

switthing plate, coextensive with the
ext egds downwardly fromthe | evel of the

+10 wdth across the top cover 7,
7. to join the front side of the shredder section 1.

-top cover

Fig.5

Wi

Fig.6
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- The sat; fﬁéchanlsn1mnth aviewto the first object is now detailed FIG 2
is the, perspective view showi ng the bottom cover 2. Showing herein are an
openlng 11 through which shredded waste passes through, a.mcro swtch 12
_that ~works as a safety switch; an actuator 12a for the micro. switch, and
slits 13 that are arranged in positiong operationally accessi bl e fron1the
outside. FIG 13 is the perspective view show ng the wastebasket 3.
Designated 21 are switching projections for the actuator 12a. The sw tching
projections 2fidhi v& the actuator l12a with the wastebasket 3 in its fully
cl osed positionYo control the mcro switch 12 for on or off operations.
FIG 4 shows the rel ationship between the swi tching projections 21 and the
mcro switch 12 when the wastebasket: 3 remains in its cl osed p05|t|on When
the mcro switch 12 |%hélosed7by thgéfmntchlng B@roj ections 21, the power
supply circuit of tr iV of the ratary cutter is closed as
wel . Waen the w 'f3§‘|ghtly the mcro
ppl ¥ circuit and energency

s

=

'stopplng t he rot gDi

actuator. 12a is

i,
i 38
i .

]
i 35

N

: 36

39

Fig.8
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fully achi eved by arranging a single switching projection only within a
range A as shown. A pair of slits 13 are provided in FIG 3. For the sane
reason, a single slit works. In this enbodi nent, the pairs are
symmetrically arranged for aest hetic reasons only. The left-hand slit and
sw tching projection may be occasionalky omtted. If the mcro switch 12 is
re-oriented as necessary, the opposite slit and swi tching projection
function. In FIG 3, the switching projections 21 are integrally
formed with the wastebasket 3. As shown in FIG 5, however, the switching
proj ections 24 . Ontegrally formed with a pull handle 22 that is produced
separately fromthe wastebasket 3. The pull handle 22 may be secured to the
pul | portion of the wastebasket 3. In this enbodi nent, the sw tching
projections 21 are not integRally forifed with the wastebasket 3. Thus, as

| ong as both the wastebaskeyr 3 and t container 4 are produced to be
identical in structure exc[{)-t for t%fr- hei ght di mensi on, bot®hiare '

£, 7,
] ]
3, . 2
.. X
N T .
] § CR e bbbttt
LT B P
Y
-
S
.
~~~~~~
_____
H 35
—“
-
42
. -

|
8 39 g,
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39 36 — S o
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-Nane-l.—y,--- | f the tiser- shreds very often pal- S
:d.eeper cont ai ner - ay-ihe ) stebasket::. L. the uger’ does riot- _shred
so of teh; .a shall ower container )é used as a wastebasket. This
arrangement offers ease of use to the user. The enmbodinent in FIG 1

enpl oys a single container 4." The present invention is equal | y advant ageous
even if two or nore containers are stacked.

6

Fig.11

9 -

71

64
72

. 68’
63

Fig. 12" -
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I'n-.the above enbodiment, the bottom cover 2 is produced separately fromt
shriedder section 1, and the micro switch 12 is nolnt€d Wthi n the " bottom
cover 2.- The present invention is not limted to the separate shredder
section 1 and the separate bottom cover 2. Alternatively, the mcro swtch
12 and the: slits 13 may be arranged on f$he shredder section 1 side. The
requi rement of the_present invention is that the switching projections 21
activate the actud?cbg.l‘kﬁ of the mcro switch 12 to supply the driving
power to the rotary cutter when the wastebasket 3 with the switching
projections 21 on it is at its fully closed positigan. As long as this
requirenent is achieved, tH@Obo@Dm-gover-2. ) be, appropriately nodified.
s\rucfures of the Potto coyer 2, nanely, the
1 g

For exanpl e, the necessaLy
mcro switch 12, the sl E%\Bf un—eof-ner ng portions may be
arranged on the shredder sew ’ i

f—{( ;;Jjw swi t chi ng
t£h dleeper into the Waste asket is technically

proj-ections and the mgro:
equal to nounting th ohdt fromt of the shredﬁgr as}al ready ‘described in
the above enbodi nent. |n ‘whpEe se,r&Is92 a singl i1 chi ng

i ) .

5

_'r—r
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 protect arranged within a range Bin FIG. 3, and with the wast ebasket
3inits fully closed position, the actuator of .the micro switch is
activated to clese the power supply circuit of the rotary cutter.
The above safety nechani sm assures safety of the operator, because the
rotary cutter rotates only when the wasgebasket is inits fully closed
posi tion. Wen disposing of shredded waste, the user sinply pulls the
“wast ebasket out and the rotation of the cutter stops. No mani pul ati on of
~switches is required. The shredder of a type having a detachabl e pul
handl e all ows different-height container and wast ebasket to be interchanged

with each other as apprjpgrip#e.. A different size wastebasket may be used at
the option of the operator. us, ease of use of the :
64b

a

| \ © T 66a

I
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12. shredder is enhanced. . . .Discussed next is a preferred enbodi ment
t@ achi.eve the second object. The construction of the shredder in FIG 1 is
basi cal ly enployed in this enbodi nent. Wen the nornal rotation switch 9a
is turned on, the rotary cutter under a known control circuit (not shown)
starts rotating to shred papers. The reyerse rotation switch 9b is used to
rotate the rotary cutter in a reverse direction to remove a paper jamif it
takes place. The stop switch 10 is used to stop the rotary cutter as

al ready described. If the clothing or tie of the operator should be caught
by the rotary cutter or the like, the :

Fig.17

(A | (B)

B66a— =l b--

ep! taced
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'opefaiar sinply press the front portion of t he top. cover 7 mnth his pal mor
part of his body w thout paying attention to the p05|t|on of the switch.

- Thus, the.stop switch 10 reliably operates to stop the rotation of the
rotary, cutter and an accident ts thus prevented. As shown in FIG 6, the
switching plate 31 of the switch 10 ha a substantially w de area conpared
to the other switches, 9a, 9b, and extends along the top front contour of
the shredder section. The stop switchixp. {8 activated by a sinple tapping
operation on the front contour rather than by pressing the button on the
top cover of the prior a%p\phredder Since the swtching plate 31 is curved
on the front- contour, and slides along the inclined curvature of the
plate 31 regardles£00f ghe direcBPon of pressing, activating the switch 10
in a reliable fashion, 63 F|¢~. 6 through 8 show an exanple of the

h 10 of the rotary cutter. As shown, the
“rgqutensive wth the top cover 7, has a

swi t chi ng plate7§

substantial T¥ WI d ;:‘5' COf he switches 9a, 9B Yhe sw tching
: N
plate 31 is N dowawar ned fromthe level of the top cover
65 l
64
53
52
LTSS
53
60
[ : .
—69
-70
(F)
59 60
63
53 :
68 P
664 |
) i
i

/( 53
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7.. Support. nenbers 32, 32 are attached on the_inside of the top cover 7,
approxicmately.at the mddle positions fromback to front, al ong both |ong
sides of the top cover 7. Pivotally supported .by the support nenmbers 32, 32
are elongated actuator arns 33, 33 having a swirtching plate 31 at "their
ends. Designated 34 is a wide plate sprjjng secured to the front inner
surface of the top cover 7. The pl atﬁl-sirL] 34 biases upwardly the
switching plate 31 frombel ow. The shi't hi:g plate 31 is novable upward or
downwar d keeping its subst ally horizontal position by the el ongated
actuator arns 33 and the anA[)e spring 34. Since the switching plate 31 is

60 73 70
o3\ /

"\\\:/' 2 (B)

L
65 I anll 73b
- /
i 66a | 73a
6'6a/ _ 5\ .
64/ ' \
53a e
66— _ -
52 .
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bi'ased by the wi de plate spring 34, pressing anywhere on the switching.
‘plate 31 lowers the switching plate 31 uniformy entirely. In cooperation
w'th the mcro switch that is activated by a slight displacenent, the
switching plate 31 causes the stop switch to reliably work. Designated 35
‘isthe micro switch that is supported Ry a fixing plate 36 bel ow the
swtching plate 31. The mcro switch 35 constitutes the power supply
circuit or control circuit (not shown). Wien it is turned on, the rotation
of a pair of Fqgezsﬂ s inmmedi ately stopped. Designated 37 is the actuator
| ever of the mcto switch 35. As the switching plate 31 is |owered, a
spring 38 projected inwardly grpm the &vi bching plate 31 | owers, turning
the micro switch 35 on. The spri @ B8 works as a buffer so that no excess
load is exerted gnpthe mcro gw @nated 40 is a notor for
driving the pair o and 4.Q, show anot her

This Sheet Has Been
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De,Slgna{ed 41 _ar..e_a-pl urality of springs.(fOur-Springs-i-n. FILGS. 9 and '10).
-attached underside of the switchi ng plate. 31. Each spring is guided 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 nounted on the underside of the switighing plate 31 presses the actuator
| ever 37 of the mcro swtch 35, activating the mcro switch 35 and
stopping the rotary cutters. In the switching plate 31 supported in this
way, pressing the swiEghin@plate 31 on its end may |ower the switching
plate 31 in its tilted position, causing the actuator |ever 37 to be
insufficiently pressed and t mcro switch 35 to fail to function. For
this reason, at least two nmict® switches are €éirably nounted as shown so
that they are logically OR to/stop the cuttersias long as any of themis

activat ed. The stop_s tch is_applied not only t$d the above shredder
but to all types of- gh elgc Ty st tror—of<fiid t+tTching plate 31 is not
limted to the above™d ” Al terngdively, the switching plate
31 may be positioned in\frpnt - o theleft- g/
\ 81b
L _7\81 a
81a— “p
\82 ¢
3a— y 3 a
4
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.hand.sjide of or on the right-hand side of the-paper-i-nlet port, -depefidi ng-
-on the+type of shredder or the positional relationship relative to the
papéer- .inlet port. The second object of the present invention is achieved by
-proovi'ding the stop switch having a w de- area switching board on any side
of the shredder section. 14 14
The autonmatic start and stop nechanismfor the third object of the present
i nvention is now di scussed. FIGS. 11 and 12 are plan and front views

show ng t he

Fig.24
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cutter_portion of " he shredder I n which the present invention is enbodied.
;,Shomn;are aright-hand frane 51, a left-hand frane 52, and a pair of

. cutters 53, 53 rotatably supported between both frames 51, 52. The end of
~ the shaft of each of the rotary C“tfjéi‘a'im _gB has a gear 54. Both gears 54
“are i‘n mesh so that the rotary cutt GE are rotated in mut ual |y
. reverse directions. Adriving notor 56 has a driving gear 55 on its shaft ::-. -

. .end. The driving. gear 55 transnmits torque of the driving nmotor 56 to the N
- gear s-54 SAFETY MEGHANISM OfcArPAPEROSHREDDERe rotary cutters 53. The RN
- frane of the shredder body and el ectronics are-not shown. The paper inlet -

- port 58 faces.the top, of the rotary cutters 53 betmeen both frames 51, 52

B gui ¢ t |
2 oul deA, e HeehaRSRPDr i BRI ARIRE SPRRES Rl o oSty
passage openslmaabdamento et o,:pa:rators& SW:tah:mmprcaeaztmms pronideci para wastebasgkett
58. Th f t 9

ahaft 60, The SwscREGMPREton s 1k Sl otp RS Shileh T Bon Aegeiay oiller

ot her ' endwghogeral) vﬂﬂleﬁthe %@%’iéﬁaékbﬁfs%tﬁ%f 'p?adé“hﬁthe QhPstdR ! VERFQE Stdp §WITCh
projections 61, 61, which are provided on the other side innef wall of the

- paper _inl igrepmrgeaey nurpoqene@em\edﬁrd aedhemmfrtgetsheeddejrawtbahthewewgmttad 62
is a sensor | at.e rote
iS lrrP ediately hagly stopped in the event of an accident. The presence of

papgljs to be shredded is detected and a cam is employed to perform automatic -

operation so that the rotary cutter is run all the tirhé from insertion of the papers to |
com‘bletic__j_fn of shredding. When the wastebasket _'is constructed of a deformable ;
material, a safety guide is provided to restrain inward defdrmatjon of the wastebasket o
so that rib gap is.generated to kéep out any finger of the operator.

It is suggested that Fig. 1 should accompany the abstract when published.




A ZA S N /)
= rm ve SGr an’é
S4B nsHged 1. -

“fTrame ;provi ded on one side of the paper inletpi
.62 ‘all ews the paper sensor,.plates 59 to rotat
the transmi ssion-shaft 60. ™ The -operati ¢n-
59 is now di scussed. When a.sheet of paper to[bg
position, the delg.énd of :the sheet noves al qn¥ - | .
61, 61, pushing the paper sensompl at@@59 outjnd BPFFHIRs B a8
exi sts, the paper sensor p'yat es o9 s "afy'-'itgebe.'}

pl ates 59 are pivoted backwa '

i nsertion and passage of t}
transm ssi-on shaft 0. Wer
reversi bly rotate because.]
posi tions, and thus the alj

rough rotatio
., tAd)paper sensor plates 59
eturn to their initial
(s detected. ==
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715777 In the above enbodinent, two paper sensor plates 59 are enpl oyed
_near _the center across the width of the paper inlet port. To detect the
rear end of the paper, non-rectangul ar paper in particular, a plurality of
sensor plates are preferably installed over the entire w dth-of the papef.

inlet port. G 13 is the enlarged view of the port} m(]EMEN'ﬁSHEET
12, and FIG 14 is Et‘sgsge_vi ew. As shown, the transmi ssi OKEP:.a_ft 6015
rotatably supported by the sensor i : ' 2 0 JAN 1997
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proteciive frame 62. The paper sensor plate 59 is secured to one end of the _

transmission shaft 60 and a verti cal

start
end of the transmi ssion shaft 62. The start

| ever 63 is secured to the other
| ever 63 rotates integrally

with the paper sensor plate 59 by neans of the transm ssion shaft 60.
Designated 64 is a switch camsecured to one end of the rotary shaft 53a of

one of the pair of theHi ar5( cutters 53.

Along with the shaft 53a, the

switch cam 64 rotates touching the actuator 72 of a micro switch 71,

t hereby turning on and off the mcro sw't

#2711 As shown in FIG 15, the

switch cam 64 has a cutout port|022narre y the swtch cam 64 has a | arge

di aneter cam face 64a around approxl maf
smal | dianeter cam face 64b. The s
the mcro switch 71 with |ts
mcro switch and the switch
off the micro switch when th'
di amet er
circunferential direction,
pushes a rel ease proj ectlon .7 of a start

| at er.

-‘*\ half its circunference and a

; 72 to turn
is within the range of the snall

has, on'its out EBEﬂﬂg WSHEET

push proj eg
to be dea9% | edl

| ever stopper 46

Fig.6
1\ 40 7\ 32 33
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£ | w./ 31
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The start |lever stopper 66 is secured at its lower end to the Ieft-hand

frame 52 and has a novable portion 66a that extends upward near the side
“surface of.the start |ever 63. The novabl e portion 66a supports a pivotal
shaft 67. The pivotal shaft 67 pivotally supports a pivotal nenber 68. The
pi vot al . menber 68 has on its lower- end a triangular |ocking prOJectlon 69
that projects into the.area of rotation of the start |ever 63. The
triangul ar projection 69 has on its front side a slide surface 69a and on
its rear side a |locking surface 69b (refer to FIG 16). The rel ease
projection 70 i?: Qovgded on the nmovabl e portion 66a where it can contact
the push projectio . The pivotal nenber 68 normally contacts the start
| ever 63 as shown in FIG 17. Wen o

32 7 33 31 .
£ fer [/ 34

B 1—38-
| = 35
N\ 36.
39
Fig.8 | . REPLACEMENT SHEET
31 2 0 JAN 1997

~

This Sheet Has Been Rep Iaced

T




16 the start lever 63 rotates backward along with the paper sensor plate
59, the start lever 63 .pushes the pivotal nmenber 68 back while sliding

‘al ong the slide surface 69a.- When the start lever 63 noves fully past the
pi votal menber 68, the plvotal menber 68 returns back to its initial
position with its own nomepnt. Wih:i'ts | ocking surface 69b, t he: pi'vot al
menber 68 prevents the ‘start:l ever 63 fromreturning back - The-
above-descri bed | ocki ng nme¢hani smis enployed for the f REPMA@ENE@H&SHEEF
t he paper sensing nechanls._'fithe present invention, the rrsertronmof
paper pivots the aper sensor. plate 59, along wi t h whi ch th%%@é?

i's pivoted pushi gpﬁglocklng projection 69. |If the stgll

resistance in its rotationj.-a sheet of paper, if too thinlpaossibly faifs
to push the paper sensor plate 59 that remains in -

\wi) lU )

e
cemrccanen
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Y
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P 4
-
-
-~ -

| LT

\
) 42 This Sheet- Has Bee,

Hllllll Illll! i~



“Thtégral

the start | ever

notion with the start
63 suffers should be m nim zed.
connected to the power supply circuit for the entire sjr
controls the start and -stap¢

| ever

f. the driving notor 56.

63. For this reasan

any resistance

REP; ACBMENT

uucTT, UI I C\l y

Uy |

71,

actuator 72 remmins in contdact with the end of the stal he
mcro sw is off. THe micro switch 71 is positioned such that il ils
on while the Iarge di ane un f ace 64a contacts the factuator 72 in th¢
course of rotation of the s, tch cam 64 along with th 53~
rel ated electronic Wiring.is not shown in the dr ngs. The
operation of the automatic start and stop nmechanxdm t hus construct-ed i s now
di scussed. Switches typically avail able onh the 'shhedder are one or t he
normal rotation5Beygyse rotation, andfautomatic (altjonatic [prd and st op)
operations. The fol I'gp ng dlSCUSSIOﬂ off- t he nmechani g of th|> enbodlnent S
related to the autons : 11 - 55
=

71
64
72

I

57

50 62

54

68/'11—4

63

Fig. 12

68

\.‘72

65
663

64"

P 54
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oper-at i-on. FIG 18(A). shows the stop condition of the nechanism

beTone insertion of the paper. In this condi tion, the paper S\aw
is projected into the paper passage of the paper inlet port 7&3ﬂ@$@tﬁﬁgﬁﬂ‘
|l ever 63 that integrally mpves wi'th the paper sensor plate B9 via the

transmission shaf ins vertically suspended by its o wiCohAN BHe
g8 ??ﬁ o

actuator 72 of the MAtCh 71 |s now off, and the notof [B6 renai ns

e / / N &
AL 59

T~64

66 - This Sheet Has Been
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""17 inactive. The switch'cam64 is turned wi'th its smalldianeter 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 noves al ong thegueiae=prarent]

in a manner that the paper sensor plate 59 is pushed pRaifieARcH er
sensor plate 59 is pivoted-about its transm ssion shaft o0, "t

stall lever 63 secured on the other end of the transnisgi e -éﬂﬁfm‘po f O

pi vot together. The pivotal notion of the start |everi6 gQ: ses the
actuator 72 of the micro switch 71, turning on the m ¢ré—swei-ehrd—Fhe
driving notor 56 stalls rotating, causing the cutters{53 to rotate to shred
t he paper P. The stall lever 63 slides al'ong the slidé-surfacte 69a of the

| ocki ng pr.ojection 69 erv-i_éLe t the bottomend of the pivotal nenber 68,
t her eby causing the pivo a'lrre Yer 68 to pivot backward about i.t:s pivot al
shaft 67. Wien the start |ever 63 noves past t-h;g_pi votal nenber 68, the

This Sheet Has Been
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pi votal menber 68 returns to its initial position by its own nonent. The
swtch cam64 rotates integrally with the rotary cutters 53. Wile. .the
paper P is passing the paper sensor plate 59, the start |ever 63 .
continuously presses the actuator 72 of the mcro switch 71. Thus. the
rotary cutters 53 continue to rfotate regardless of the
face of the switch cam 64. When the end of the {
t he paper sensor plate 59 as shown in FIG.18(C), the s
attenpts to return to its initial position by its own n
since the pivotal nenber 68 is now back at its initial p75|t|on
| ever 63 touches the |ocking surface 69b of t he: | ocki nd projection 69, ahd
thus, the start lever 63 is preve ted fromreturning b dekut-gmi-t-5—i—i-t-ed
position. The |arge dianeter, ca 4}916Za of the switch cam 64.now presses
the actuator 72, keeping the mcro switch 71 turned on and thus allomnng
the rotary cutters 53 to,continuously rotate.

A . '_-_B

0~ 60

™63

66a—-

69 68
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e outer side of the switch car

Wien t he svﬁ—t-é}iaém taf{gﬁ dqur t her as shown in FIG 18(E ' 3

proj ecti on 6B
pushes outma;jl
This notion pi-votal menber 68 provided on

novabl e portion 66a and di sengages

projection 70 of the start | dvg

6.
ghe top of the

start lever. 69

18 the start lever 63 fromthe Iockiﬁ&gbfg?ection 69. Thd

returns to its initial




position by its own nonent. The actuator 72 now contacts the large dianeter
cam face 64a of the switch cam 64, thereby causing the mcro svmtch 71 to.

be turned on and allowing the rotary cutters 53 to r
REPLACEMEN @gg
r - ; »

When the switch cam 64 rot.ates further as shown in F
engagement face of the switch cam 64 with the actuat T
the large dianeter camface 64a to tFelgmarIle anet e} ‘car
turns the mcro switch 71 off .causing the driving nptjor R
rotary cutters 53 to stop. rrely, t he shredder returns: hark tqQ the:
condi tion shown in -FIG 18 A . .As shown in HI'GS: 18(D) throug
18(F), the mcro swt 7?(@ Qsonto all ow t he arv¥vrng—feter—56-t
1, Cam 6 nanely, the rotary cutters 53

rotate, so that the sw
conti nuously rot 65 iih or nore before they stop Thus the paper....
end. . : o -

is reliably shreddyd
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| h. the above enbodi ment, the duration of the on operation of the mcro

_svin’tch 71, nanely the duration of rotation of the drivj |

prol onged by changing the ratio of the circunferential R IQE Fa;[;ge
di ameter cam face 64a to that ‘of the small dianeter capm face 64b, or b
arranging a reduction gear between the switch cam 64 afd|t ey gaNat397shpft
53a of the rotj._z}/- cukter 53 rather than rigidly connecti g the switch fam
64 to the rotarfy! t'53a: - Fl GS. 19(A) 19( B) * $hdw—eanotiteT

enbodi ment of the stall |ever™ qpper 6 he | ocki ng rnenber 73, ,
corresponding to the | ocki ng- pro]e n“69"i n the prec ng enbodi nent, is
integrally fornedegsth the end ¢f t° noyabl e g@tion 66a. Wen the paper

is inserted, the Qrt Iever 63]i s pivotged an fg. Wit the paper sensor
hesf a ever ©3 novéstal ong the slide

IRy AE P 2 [
__.;|.ng t nmovabl e portion 66a
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"Tever 63 noves past the novable portion 66a, the anabIe_ggLLLQn.Bﬁa———~:E

returns to its initial position by its own elasticity TH@E qgg@ﬂﬁﬁ t

operation renmai ns unchanged fromthe precedi ng enbodi neng*

noves past the paper sensor plate ;
oleAaN 7,

19 . 59, the locking surface 73b of the |ocking nenber 73
| ever- 63 fron1returnlaﬁ- ﬁ% initial position. The rotgr
conti nuously rotate. t* *5%

S

he st

ush projection 65 of the sw tch cam 64,

pushes the rel ease projection égepf t he

2a

|
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start |lever stopper 66, the start |ever 63 is disengagéd fromthe | ocking
nenber 73. The start lever 63 returns to its initial position by its own
Aonent.. | n this enbodi ment, -the | ocki ng nenber 73 needs no pivotal shaft 67
and is of a sinple constructlon The manufacturing cost i g—thus—+educed |

this enbodi ment, however, when the start |ever. 63 pivots. )RJEIPLA@?,MENT SHEET
| ocki ng nmenber 73 outwardly, the start |ever 63 must overgo

t he novabl e portion 6a. Ja this end, the paper. .to be shrgdfe I
t hi ck enough to forti 2p§sh| ng the paper. sensor plate 5p. ﬂ(i'j'RH 169?

start and stop rrechanlsm whi @IS one .the objects of th

invention, the rotary cutters usly rotated fof a fixed duration

of time after thsﬁnd of the pfpeM s dtect i using a srmpte—tam

nmechani smrat her an an extrajel ectronfic cif ql"t_"- as.in the pri-er art. The
ks i 33 nal |y discussed is

e the
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i nvention. This

danger to the operator when,

fourth obj ect of the present
per sonal

for exanpl e,

%! 04LS-C
ki A

enbodi ment precl udes
in FIG 1, the

wast ebasket 3 and the container 4 are constructed of a deformable nateri al

such:as plastic to achieve light- weight desi
pToduct i on possi bl e.
rel ati onshi p between a safety guide 8l4and a
saf ety devi ce.
cont ai ner 4,

this embodi rrerF,lg
wal I's 3a, 3a. Disposed inside

ank confl

55\\*,

Fig.2

FIG 21 i's the pefspeR

For conveni ence of explanatlo_?‘?”‘”-“
frame 5 and the like in FIG» 1 af
h4 wast ebasket 3 has top edf

p £dge po

by a connectlng nenber 8 .

g and 10 make quantity

bl on. Because of th| S
_ g inwardly with the top
mhen an external )

gur
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20, force Pis 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
constructed of a deformable material, no finger is admtted into the
shredder section 1, and the personal saféty is thus assured. |If sone
clearance is allowed between the stoppep 8la and the side wall 3a to assure
snmooth insertion and renoval of the wastebasket :3, the side wall 3a may be

; REPLACEMENT SHEET
" 05MAR 1997
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accérdingly defornmed or the safety guide 81 nmay be accordingly shifted
sideways. In this enbodinent, the length L of the connecting nenber 82 and
the inner spacing width Wof the wastebasket 3 are properly matched to
mnimze the above cl earance. Therefore, this enbodi nent presents no such
probl enras shifting of the safety guide 81. As a neans for restraining the
.safety guide 81 in its axial shifting,ﬁg split pin may be nmounted to the
axial end portion 81b of the safety gu™le 81. Any other prior art neans is
acceptabl e as restraint neans, and gives no effect of the construction of
the present invention. _. The safety guide 81 is supported in a manner
that it is pivoted in f%bgdﬂiection of draw ng of the wastebasket 3. As
shown in FIG 23, the safety guide 81, which is normally suspended by its
own wei ght, pivots along the rear wall of wast ebasket 3c as the

wast ebasket 3 noves. The wastebasRd? 3 i pulled out and pushed in without

any difficulty. Each time the wastgbaskef 3-is pushed in Q—pH--8d—otH—1t-he;
connecting menber 82 pivots, fIatt%nin shr edded paper piIREPDACENE@HéSHﬂET

wast ebasket
05 MAR 1997
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3 with its stirring function. This prevents the rotary cutters from
.~Stopping due to shredded paper jamm ng. Referring to FIG 24,
anot her enbodi nent of the safety mechanismis now di scussed.. This
enbodi ment is different fromthe preceding enbodinent in t hat the
connecting member 82 that conne¢ts the two stoppers is dispensed with and
that left and right safety guides 83 are separately arranged. .In thIS
arrangenent, axial end portions 83b, b are prevent ed fr ppmp ]
t he gui de brac\lf\ﬁﬁ[__ 2a, _and the inward deformation of the s ; :
I's restrained Ilgt-ﬂe wastebasket 3 can be still pulled]o t and &ushed
wi t hout any resi stance. _ {- OS5 MAR 199
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21 In the above two enbodi ments, the bott-omcover 2 and the shredder.
-section 1 are separate structures, and the safety guides 81, 83 are

pivotal |y supported by the guide bracket 2a of the bottom cover 2. Wen the
bottomcover 2 is unitary with the shredder section 1 or-when the bottom

cover 2°is dispensed with, the Safety guides 81, 83 are pi ) :
directly by the shredder section 1. In_the abave two enb @EP@U\@@%SHEET
safety guides 81, 83 are positioned atba singlé | ocation ome-sToe-mwatrty
3a. The present.invention is not linmted to the single po iti@g 1997

i nstal |l at.ii on. ByFii tgl ing a plurality of saféty guides Bl %*‘%ng t hd
wast ebasket, the sidé wall 3a is assuredly restrained. |fjthe._safety guides
81, 83 are installed at a single position only:-on the sidg wall 3a, they

are preferably installed in the m ddl e position, halfway -
of the wastebasket 3. This i]gecause/ﬁ m ddl e portion of the side wall

— / A """ 42
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da is nost likely to deform The stopper 8la should touch at |east the t
edge portion 3a. A longer stopper 81 a increases its contact area wth t
side wall 3a, and the | onger the stopper 81 a, the greater the deformati
restraint effect becones. In the above enbodi.ne

fourth object, the safety gui des work as a deformation RE?ﬂAGﬁNﬁ%ﬂnﬁﬁﬁEf

when |l ateral force is exerted onto the wastebasket. A |

t he wast ebasket is thus prevented. Such a gap that can a ﬁAﬁ

therethrough is not generated between tg wast ebasket nj %& redder
s

e

op
he
on-

n jof

secti on, Fﬁgp1fhus a safe operation of the shredder is-
safety gui de has a U shaped crank configuration, shred

t he wastebasket is flattened each tine the wast'ebasket Y5 .euuveu oT
nount ed. This prevents shredded paper jamm ng the rotary cutters and
ef fectively deposits shredded paper in the masgg%asket.

52 R B T
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'Ei'; CLAINB 1. A safety nechanisﬁ1of a paper shredder of a type
that is constructed of a shredder section having a papfp t A
rotary cutter and a drawer- type wastebasket under the LAQﬁNE£§1$ﬁ$$T

sai d safety mechani sm conprising a swtching projectioh prOV|ded on_the fop
portion of a side wall perpendicular to the direction ¢f |t 105 MARIG of | he

wast ebasket, whereby said sw tching pryjection;nnves

Fig.13

l

l

& P
©

6-2\\ . / | 58

N
o
/
e

Do on
t
\
]
(]
)
[
——

~J
-A
-~
N

fow o m v
»

é:-— —oin of b

<,
¢
G L L2

I°T

feman,




an actuator of a switch nounted on the shredder section to feed power to
the rotary cutter when the wastebasket is in i.ts closed position. 2. A
saf ety nechanism of a paper shredder of a type that is constructed of a.
shredder section having. a'paper inlet port and a rotarye :

drawer- type wast ebasket under the shredder section, s m@ﬂﬁﬁ(}%ﬂﬂﬁﬁ&ﬁ@ﬁ&
conprising a switching projection provided on the top porgtomof—tte TTol
wal | of the wastebasket, and said shredder section conpri %WA@ gzom
cover which is provided with a slit irBa posi tion matchy e switchi
projection in a manner that the sw tching projection pass

slit and provided with a._nicro switch actuator within the slit,
said sw tching projectidﬁ!@bvédSthe actuat or of the m cte—sw
wast ebasket is in its closed position. 3. The safety nechani Sm of a paper
shredder according to claim 2, wherein the 64b

wher eby




4..'..".) o

SWi t-chi ng pror ectron is pr‘;' ‘ded_on the pul| handle of fhe wastebasket. .
4.  The safety T‘rechanr 'sm.‘of: iaper- shredder according to claim 3,” wherein
the said pul |+ handl e of the _'--'ebasket I's det achabl e nounted to the

wast ebasket . R
saf ety mechani sm of a paper shredder corrprr Si ng a parr ﬁEMQ@\ﬁENTzﬁrLEET@

rotatably supported at support .menbers provi ded |nsr de op cover of
shr edder _ : L 05MAR 1997

Fig.'17
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Section at the mddle positions, halfway, along both sides of the top
cover, a switching pl ate having a wi der area than oth EH\_{A ’fa‘gﬂEET '
provi ded at the ends of the pair of actuator arns, sal [ €
upwardly biased by a wide plate spring attached to the to (‘ﬁ)gm ?\?I?I a
mcro switch di sposed at any conveni eq position just undér t chi
plate in a manner that the |owering of*the switching pl3gtq _activates.t
mcro switch to stop the rotary cutter. 6. A saf ety jmechani sm of a
paper shredder conprising a switchingijp.248 having a e t—ar-ea—tiran
ot her swi tches and supported by a plurality of springs that are guided
around gui ding shafts vertically extending fromthe underside of the
switching plate in a Ayanner that said switching plateBs vertically
upwar dly and downwardly novabl e, and a mcro switch di sposed at any
conveni ent position just under the switching plate in a manner that the
| onering of the swtching plate activates the mcro swtch to stop the
rotary cutter. :

60

72
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7. The safety mechani sm of a paper shredder according to clains 6 or 7,
wherei n a plurality of mcro switches are nounted so that any of the
mcro switches activated stops the cutter by OR-gating the mcro

sSwW t ches. 8. A safety mechani smof a paper shredder paper
sensor plate projected into a paper inlet port and s=§h€5§t. EQEESE%EE f
a transm ssion shaft rotatably suppo&tﬁd at .a paper pehsor profecti -
bracket, a start |ever secured to the t her .end of the}t OBEARSESPN [shaft
so that both the paper sensor and the start leverr infeprally rotate,} qaid
start |ever -positioned within the r?9? oi he -act uat of. of—anrere
switch, a tangentially aligned push'p §13 1 on provided_on the outer
surface of a: switching gamthat is rotated integrally with the rotar
cutter to activate the actfator, a |l ocking projection-that is provided on
the end of the novable port|0n7 f the start lever stopper nounted on the
| eft-hand side franmeé der, said | ocking proj ection being

projected into téﬁsarqﬁ 37 rsy@tlon of the. start lever and a rel ease

-

B
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projection provided in a position where the rel ease projection can contact

t he push 24 proj ection
provi ded on the outer surface of the sw tching cam 9. The safety
mechani sm of a paper shredder according to claim9 further conprising a
pi votal shift provided on the end of the novable portion, Y E—menber
pivotally supported about the pivotal shaft, and a | ocki ngig Cﬁﬁﬁﬁﬂ%gin:

‘nrovi ded

05 MAR 1997
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‘at the |ower end of the pi votal nenber, said | ocking projectioh havi ng a
tapered sliding surface on the front side and a | ocking surface on the

rear side. -10. The safety nechani sm.af.a.paper shredder according to
claim9, wherein a |ocking nmenber having a tapered sli Ag&ﬁ@ém@u&- ;

“and a | ocking rear surface is integrally forned of the M v 1 Mo 1= g
novabl e portion. 11. A safety nechani sm of a paper shfeflder of a typ '
that is constructed of a shredder section having a papéer|i @EMABWE an
rotary cutter and a drawer- type t ebasket. under the}shredder secti o,
said safety nmechani smconprising a safety. gui de havin stopper

provided in a positi og_. atéiast corresponding to the top_edage of the
side wal |l of the wastEHf8ket<£ to restrain inward deformation of the side
wal |, said safety guide pivotally supported in a manner that the safety
guide is pivoted in the dird@ion of the dr@@ng of the wastebasket.
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‘\.-_.‘.?'.t ~ . i ) _, -
';L"2. "‘I'he saf ety mechani sm of a paper shredder according to claim12, wherein
sai d saf ety guide conprises a connecting menber that connects the

stoppers-in a U shaped- crank configuration. - _
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1. A safety mechanism ot :-:":‘a paper shredder dt pe that is constructed of a
shredder section havrng a paper inlet port and a 'rotary cutter and a drawer- type

wastebasket under. the shredder section, said safety mechanism comprising a

switching prolectlon provrded on the top portion of _rde:v_r_/all perpendicular to the

direction of the drawing of the; wastebasket where [ -SWitehing projection moves
an actuator of a switch mounted on the shredder_ rtif_t'o feed power to the rotary

cutter when the wastebasket is in its closed position.

t_yp_e that is constructed of a.

2. A safety mechanisrh ot_ia paper shredder of _
rotary cutter and a drawer- type

 shredder section having'a paper inlet port and-

wastebasket under the shredder section, said ety mechanism comprising a

switching projection provrded on the top portion i e front wall of the wastebasket,

and said shredder sectlon_ 6mpr|smg a bottom ¢ r which is provided with a slit in

a position matching the swrtchlng projection in a. .' 'e‘r'that the switching projection

passes through the sht __"nd provrded with a mrcro wrtch actuator within the slit,
whereby said swrtchrng pro;ectuon moves the actuator of the micro switch when the
wastebasket is in its closed: posrtron '

3. The safety mechamsm of a paper shredder“acoordlng to claim 2, wherein the

switching projection is prowded on the pull handi 'of'_ the wastebasket.

4. The safety mecha}nism--_;of a paper shredde ___peerding to claim 3, wherein the:
said pull handle of the wastebasket is detachable mounted to the wastebasket.

(u .

- als -
- et

o
-gow

{10

wide area and constantly upwardly brased sard wrt hing—plate disposed at

substantially the same level as the top coverofa shredder section and a micro switch

disposed at any conve rent posmon jUSt under the
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5.87 A safety mechanism of a paper shreddér"cvm‘ﬁﬁé'lﬁfg“.‘éf‘ﬁﬁ"c?f“ actuator arms
rotatably supported at support members provided' ihSidé the top cover of a shredder
section at the middle positions, halfway, along both srdes of the top cover, a switching
plate having a wider area than other switches and prdizided at the ends of the pair of
actuator arms, said switching plate upwardly biase_d'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 o”f”thé’ switching plate activates the

\Y

micro switch to stop the rotary cutter.

6% A safety mechanism of a paper shredder comprising a switching plate having a
wider area than other switches and supported by a plurality of springs that are guided
around guiding shatfts vertically extending'from the underside of the switching plate in-
a manner that said switching plate is vertically upwardly and downwardly movable, and
a micro switch disposed at any convenient position jusf under the switching plate in_
a m.anner that the lowering of the switching plate activates the micro switch to stop the

rotary cutter.

7.8. 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 one end of a transmission shaft
rotatably supported at a paper sensor protective br_'ac_ﬁket, a start lever secured to the
other end of the transmission shaft so that both the paper 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 rotary cutter to activate the actuator,
a locking projection that is provided on the end of.the movable portion of the start
lever stopper mounted on the left-hand side frame of the shredder, said locking
projection being projected into the area of rotation of the start lever and a release

. projection provided in a position where the release projection can contact the push



REPLACEMENT SHEET |

24 12 MAR 1998

projection provided on the outer surface of the switt;hing cam.

9.20. The safety mechanism of a paper shredder aocordmg to clalm 9 further.
-comprising a pivotal shift provuded on the end of ‘the movable portion, a pivotal
member ptvotally supported about the pivotal shatft, and a locking projection provided
at the lower end of the pivotal ._member, said Iockmg,f pgejectlon having a tapered sliding
surface on the front side and a locking surface e"n; the rear side.

lo A1. 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.

11.12. A safety mechanism of a paper shredder Of"a_type that is constructed of a
shredder section having a péper inlet port and a r?'e‘tary cutter and a drawer- type
wastebasket under the shredder section, said safety mechanism comprising a safety .
guide having a stopper prowded in a position, at Ieast correspondlng to the top edge
of the side wail of the wastebasket to restrain mward deformatlon of the side wall, said
safety guxde pivotally supported in a manner that the safety guide is pivoted in the

direction of the drawing of the wastebasket

}218. The safety mechanism of_fe paper shredder aeqerding to claim 12, wherein said
safety guide comprises a cori__hecting member thatf-'-fc':'onnects the stoppers in a U-

shaped crank configuration.




