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The present invention relates to a sh.redder 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 

Cl;Jtter of a shredder to stop safely and immediately in ·the event of an emergency .. The 

present invention also discloses a construction that a_llows the rotary cutter to rotate 

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

present invention also discloses a design for preventing hazards in a wastebasket that 

is made of a flexible material such as plastic. 

BACKGROUND OF THE INVENTION 

Regardless whether it is for office use or home use, a paper shredder should 

have a provision that assures an operator's safety, because it has a rotary cutter for 

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

with a wastebasket for keeping waste taken out exposes an operator to the risk of 

injury. The operator could inadvertently put his hethd into the wastebasket. To 

preclude such a danger, it is vitally important to stop·ihe r 

without fail while the wastebasket is not in place. 

An ordinary shredder is typically provided with three 

rotation (shred} switch, a reverse rotation switch ahd a l:~fEl>oo!~~ 
· shredder cutter is rotated to shred papers automaticfi.(1y by simp 

an inlet port or manually by the normal rotation switch: , If a paper jamming takes place 

in the course of shredding, the reverse rotation switch may be pressed to cause the 

rotary cutter to rotate in the reverse direction for removal of the paper'. The stop 

-~ . 
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switch is provided to stop the rotary cutter in an emergency situation or after any 

document is fully shredded. 

· In many cases, these switches are disposed on the fop cover of the shredder 

near a paper inlet port, and have similarly sized design with identical· height dimension. 

Each switch is depressed for activation. These switches are identified for their function 

by associated labels, or by_ symbols or colorings· of their caps. 

. . 

Since the paper inlet port is relatively large, there is a possibility that the clothing 

or a tie of an operator, possibly due to inexperience or inadvertence, may by 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 of paper 

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

end of the sheet does not yet reach the rotary cutter. Thus, the rotary cutter should 

be continuously rotated for some time thereafter to completely shred 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 until the papers are fully shredded, by 

manually pressing the normal rotation switch. 



3 

The prior art shredder may present anoth~C. problem. With a view to 

manufacturing a shredder at a low cost and in a-simple-way, it is typically constructed 

of a mo~lded synthetic resin such as plastic in ordf3~}t6;achieve lightweight design and 

to make quantity production possible. Since the e~tl?~;·cabinet of the shredder is of a 

moulded synthetic resin that is flexible, a side wa1L$1. is deformed inwardly when the 

wastebasket (a drawer) 90 is -subjected to lateral t()rce. This causes to a shredder 

section 91 a: gap through which a finger of the oper~tpr: could enter. Horizontally the 

deeper the wastebasket in the direction of the dra~ing. 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 shredtf~r·has a sensor in the paper inlet 

port. When papers are introduped into the inlet port,':Jhe sensor senses the presence 

of the papers, causing the rotary cutter to rotate in ~'::bontrolled fashion. In this case, 

the locatiqn 'of the sensor and the shredding positidrf Of the rotary cutter are spaced 

apart with some separation th~rebetween. Wheri ::~~~ rear end of a sheet of paper 

moves past the sensor with no paper existing in the.:t~overage of the sensor, the rear 

end of the sheet does not yet reach the rotary cutt~f; Thus, the rotary cutter should 

be continuously rotated for s6me time thereafter tci.;ppmpletely shred the paper. To 

perform such an operation, an ~xtra delay circuit is r~q4j_red, making the entire circuitry . 

complex and manufacturing the shredder needs mpr~ processes . 

. ··: ~: 

. ·:-":_" .. 

OBJECT OF THE INVENTION 

':: ._.'; 

It is a first object of the present invention to pi0vide a mechanism which causes 

a cutter to stop its motion without fail with a waste~~~~et ~at in place for the purpose 
·. ::.-.·.':·,;'·,·. 

of a safe operation of a shreqqer. 
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It is another object of t.he present invention to provide .a mechanism which helps 

an operator make an emergency stop in the even.t pf an emergency by making an 

emergency stop switch easy to use. 

It is yet another object of the present invention to provide a mechanism \'.lfhich ·· 

performs automatic start and stop operations in an. assured manner without using a 

photosensor, wherein the mechanism sets a cutter;io motion when detecting papers 

that are introduced into the shredder and stops the cutter when detecting absence of 

papers. 

It is yet another object of the present invention· 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 
'· - v • 

drawer type wastebasket disposed under it has been developed. This mechanism has 

a switching projection for activating a switch. Th~ 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~ll. 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 cutter 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 of:Jhe rotary cutter. ·When the 

wastebasket is put into its closed position, the switching projection presses the 

actuator' causing the circuit of the power supply to .;~e closed an'd thereby feeding 

power. More specifically, the switching projection is ~ounted on the top portion of the ... >· 
front side wall of the wastebasket. 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 

matching the switching projection in a manner that ~he switching projection passes 

through the slit. The bottom cover has also a micr9 switch actuator within the slit. 

With the wastebasket in its closed position, the switching projection drives the 

actuator. 

• 

. . 
.. I 
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To achieve the second object, the present inyention comprises a switching plate 
·. ~. ,:·· ... · ·=-~·- : 

having a wide area and constantly upwardly biase~/~t:·:~ubstantially the same level as 

the top cover of the shredder section. A micro s~)f qh/H> disposed at any convenient 
·;··•':-·:-.: ·-

position just under the switching plate in a manner/th~~ ttie lowering of the switching 

plate activates the micro switch to stop the rotary 6J~~r. A pair of actuator arms has 
··.-.... , .... ,,· J • 

on their ends a switching plate having a wider area'fh?!1 other switches, wherein the 

pair of actuator arms are rotatably supported at -__ s;dpport _members provided at the 

middle portions of both sides of the top cover of th~:-:-~h[13:dder section. This swit~hing · 
plate is upwardly biased by a wide plate spring aft~'&h~d onto the top cover of the 

··.·· .:··.;·· 

shredder section. A micro switch is disposed at aqy_'c()rivenient position just under 

the switching plate in a manner that the lowering dt':f~~ switching plate activates the 
,°':.-. 

micro switch to stop the rotatory cutter. With the vvid~':.area switching plate upwardly 

biased, the operator lowers the switching plate with t~~ slight motion of his hand or 

body, activating the internal micro switch and _reO~.~jy stopping the rotary cutter, 
.,·.:,.:-:·.:-· 

without paying any attention to the position of the;:§witchin.g plate in an emergency 

situation. 

To achieve the third object, the present inventigr~f¢omprises a paper ~ensor plate. 

projected· into a paper inlet port. The paper sensor(p!ate is secured to one end of a 

transmission shaft rotatably supported at a paper s~b~or protective bracket. A start 
.•.,.:···.·· .· 

lever is secured to the other end of the transmis:$i~fo,: shaft so that both the paper 

sensor and the start lever integrally rot~te. The end;-ofJhe start lever is placed within 

the range of the actuator of a micro switch. A tan~~~tially aligned push projection is 

provided on the outer surface of a switching carrl .. that is rotated integrally with the 

rotary cutter to activate the actuator. A locking pr()j~dtion that is projected into the 

area of rotation of the start-lever is provided on the}~nd,of the movable portion of the 

start lever stopper mounted on the left-hand side Jrarhe of the shredder. A release -.... , ,._., 

projection is provided in a position where it can coritaci the push projection provided 
: :.:.-: .. : . <. 

on the outer surface of the switching cam. ·' !'\ . :·.:.:<.?:_;:: 

·1n the above mechanism of the present inventiqfi{~he paper sensor rotates when 

papers are inserted. The start lever that rotates int~~rally with the paper sensor by 
. '. · .. ~ . .-·. 

_,; 



---············· ····--------------~~~~ 

6 

means of the transmission shaft activates the actuator of the micro switch. A driving 

motor starts moving, rotating the ·rotary cutter and starting shredding . The locking 

projection temporarily restrains the start lever from. returning, and even when the end 

of the sheet is detected, the cam face of the swit9hing cam presses the actuator to 

continue the rotation of the rotary cutter. As the switching cam rotates, the pu~h 

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 cutter 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 

shredaer section and the wastebasket. Since the safety guide is pivotally supported 

in the direction of drawing, no difficulty is presented in pulling 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 object of the 

present invention is achieved as long as the abutting of the stopper with the top edge 

of tt~e side wall is sufficient enough to restrain inward deformation of the top edg~ with· 

the abutment. The length of the stopper may be enlarged to effectively restrain 

deformation of the wastebasket. 

•, 

These and other objects, advantages and features of the present invention will 

become more apparent when the following detailed . description of the invention is 

considered with the following drawings. 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 

FIG. 2 

FIG. 3 

FIG.4 

• 
FIG. 5 

FIG. 6 

FIG. 7 

FIG. 8 

FIG. 9 

FIG. 10 

FIG. 11 

FIG. 12 

is a perspective view showing generally the shredder. 

is a perspective view showing partly the bottom cover of 

the 'shredder. 

is a perspective view showing the wastebasket of the 

shredder. 

is a perspective view showing the relationship between the 

wastebasket and the micro switch . 

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

is a plan view showing the shredder section of the 

shredder. 

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

is a partial cross-sectional view showing the operation of 

the micro switch. 

is a cross-sectional view showing another configuration of 

the micro switches. 

is a cross-sectional view of FIG. 9. 

is a plan view showing the cutter portion of the shredder 

for achieving the third object. 

is a front view showing the mechanism for achieving the 



FIG. 13 

FIG. 14 

FIG. 15 

FIG. 16A 

FIGS. 17A and 178 
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third object. 

is an enlarged view of a portion A of FIG. 12. 

is a side view of the portion A. 

is a cross-sectional view of the $Witching can:i. 

is a perspective view of a pivoting member, and FIG. 168 

is a cross-sectional view of the pivoting member. 

are explanatory ·views showing the locking state of the 

pivoting member. 

FIGS. 18A through 18F show a series of operations of the sta~ lever, micro switch·· 

FIG. 19A 

FIGS. 20A and 208 

FIG. 21 

FIG. 22 

FIG. 23 

· and cam mechanism. .. 

is a front view showing another embodiment of the locking 

projection, and FIG. 198 is an enlarged view of the locking 

projection. 

are explanatory views showing another embodiment of the 

locking projection. 

is a perspective view showing the relationship between the 

safety guide and the wastebasket for achieving the fourth 

object of the present invention. 

is a diagrammatic view sho'Ning restraining of deformatio~ 

of the wastebasket by tpe safety guide. 

is a .diagrammatic view snowing the pivotal motion of the 

~; . 
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.FIG. 25 
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safety guide. 

is a perspective view stiowing the safety guide of another 

embodiment. 

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 perspective 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 construGtion 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 box-like 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 members. 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 frame 5 to help the user move the 

shre_dder. 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 1 O having a switching plate (to be described later) having . 

a wide area compared to other switches. The switching plate, coextensive with the 
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width across the top cover 7, extends downwardly from the level of the top cover 7 to 

join the front side of the shredder section 1. 

The safety mechanism with a view to the first object is now detailed FIG.2 is the 

perspective view showing the bottom cover 2. Showing hetein are an opening 11 

through which shredded waste passes through, a mic_ro switch 12 that works as a 

safety switch, an actuator 12a for the micro switch;· _(ind 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 swi~c~ihg projections for the actuator 

12a. The switching projections 21 drive the actuator 12a with the wastebasket 3 in its 

fully closed position to control the micro switch 12 for on or off operations. FIG. 4 · 

shows the relationship between the switching projec.:tions 21 and the micro switch 12 

when the wastebasket 3 remains in its closed position. When the micro switch 12 is 

closed by the switching pr<?jections 21, the power supply circuit of the driving section 

of the rotary cutter is closed as well. When the wastebasket 3 is pulled out, even if 

slightly~ the micro switch 12 is turned off, opening the power supply circuit and 

emerg_ency stopping the rotation of the rotary cutter. In FIG. 3, a pair of switching 

projections 21 are provided. Alternatively, the purpose of driving the actuator 12a is 

fully achieved by arranging a single switching proj~ption 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 symmetrically:arranged 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 opppsite slit and switching_ projection 

function. 

In FIG. 3, the switching projections 21 are integrally formed with the wastebasket 
·,• . ' .. ' 

3. As shown in FIG. 5, however, the s~itching proJ~·c.ti:pns 21 are integrally formed 

with a pull handle 22 that is produced separately fro.mJhe wastebasket 3. The pull 

handle 22 may be secured to the pull portion '9{ ~he wastebasket 3. In this 

embodiment, the switching projections 21 are npf integrally formed with the 

wastebasket 3. Thus, as long as both the wastebf1Sk~t 3 and the container 4 are 

produced to be identical in structure except for th~i·r height dimension, both are 

• 
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interchangeable as necessary. Namely, if the user shreds very often, a deeper. 

container may be used as a. wastebasket. If the Jiser does not shred so often, a 

shallower eonfainer may be used as a wastebasket:'<rhis arrangement offers ease of 

use to the user. The embodiment in FIG. 1 employs i:i· single container 4. The present 

invention is equally advantageous even if two or mbre containers are stacked. 

In the above embodiment, the bottom cover 2 is produced separately from the 

shredder section 1, and the micro switch 12 is mount$d within the bottom cover 2. The 

present invention is not limited to the separate shrf;)dder section 1. and the separate 

bottom cover 2. Alternatively, the micro switch 12 apd the slits 13 may be arranged 

on the shredder section 1 side. The requirement of the present invention is that the 

switching projections 21 activate the actuator 12a ofthe micro 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 position.· As long as this requirement is. 

achieved, the bottom cover 2 may be appropriately 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 arranged on the shredder section 1 . 
·.·' 

Mounting the switching projections and the?micro switch deeper into the 

wastebasket is technically equal to mounting them oh 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:.with the wastebasket 3 in its fully 

closed position, the actuator of.the micro switch is aCtKt:ated to close the power supply · 

circuit of the rotary cutter. 

The above safety mechanism assures safety ofthe operator, because the rotary 
'. :.' "'.<;!' 

cutter rotates only when the wastebasket is in Jts fully closed position. When· 
:• ·.:- ' .. 

disposing of shredded waste, the user simply p~ll~i: the wastebasket out and the 

rotation of the cutter stops. No manipulation of sW~dttes is required. The shredder 

of a type having a detachable pull handle .allqWs}different-height container and 

wastebasket to be interchanged with each othe'r :~$ appropriate. A different size 

wastebasket may be used :at the option of the opS,rator. Thus, ease of use of the 

; : ~ ' . 
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shredder is enhanced. 

Discussed next is a preferred embodiment to, achieve the second object. The 

construction of the shredder in FIG. 1 is basically em,ployed in this embodiment. When 

the normal rotation switch 9a is turned on, the rot?ry cutter under a known control 

circuit (not shown) starts rotating to shred papers .. · T:he reverse rotation switch 9b is 

used to rotate the rotary cutter in a reverse direction to remove a paper jam if it takes 

place. The stop switch 1 o is used to stop the rotary 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 cover 7 with his palm or part of his 

body without paying attention to the position of the switch. Thus, the stop switch 1 O 

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 switcryes, 9a, 9b, and extends along the 

top front contour of the shredder section. The stop ~witch 10 is activated.by a simple .. 
tapping operation on the front contour rather than b.Y pressing the button on the top 

cover of the prior art shredder. Since the switchir::ig. plate 31 is curved on the front_ 

contour, a hand slides along the inclined curvatur~ :.of the plate 31 regardless of the 

direction of pressing, activating the switch 1 O in a reliable fashion. 

FIGS. 6 through 8 show an example of the stn,i,cture 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 substantially wide are~.:¢qmpared to the switches 9a, 9b. 

The switching plate 31 is frontward downwardly in~lih¢d from the level of the top cover 
.. . . . ·:;; 

7. Support members 32, 32 are attached ori/ttl'e inside of the top cover 7, 

approximately at the middle positions from back to'.)~gnt along both long sides ofthe 

top cover 7. Pivotally supported by the suppoftf~embers 32, 32 are elongated 

actuator arms 33, 33 having a switching plate 31 ::~t}ttieir ends. Designated 34 is a 

wide plate spring secured to the front inner surta¢~'.' of the top cover 7. The plate 

spring 34 biases upwardly the switching plate 31 fro~.bel~w. The switching plate 31 . 
.":,: •::, .. 

is movable upward or downward keeping its subst~ntially horizontal position by the 

elongated actuator arms 33 and the plate spring stJ:: · Since the switching plate 31 is 

• 
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biased by the wide plate spring 34, pressing anywhere on the syvitching plate 31 

lowers the switching plate 31 uniformly entirely. In cooperation with the micro switch 
, ! ~ ;." • 

that is activated by a slight displacement, the swi~~hing plate 31 causes the stop 

switch to reliably work. Designated 35 is the micro svvitch that is supported by a fixing 

plate 36 below the switching plate 31. The micro svvitch 35 constitutes the power 

supply circuit or control circuit (not shown). When it is.,turned on, the rotation of a pair 

of cutters i_s immediately stopped. Designated 37 .is the actuator lever of the micro 

switch 35. As the switching plate 31 is lowered, a spring 38 projected inwardly.from 

the switching plate 31 lowers, turning the micro switch 35 on. The spring 38 works 

as a buffer so that no excess load is exerted on the micro switch 35. Designated 40 

is a motor for driving the pair of cutters 39. 

FIGS. 9 and 10 show another embodiment of the construction in FIG. 6. 

Designated 41 are a plurality of springs (four spring~ in FIGS. 9 and 10) attached 

underside of the switching 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 mounted on the underside of the 

switching plate 31 presses the actuator leyer 37 of the micro switch 35, activating the 

micro switch 35 and stopping the rotary cutters. In th~ switching plate 31 supported 

in this way. pressing the switching plate 31 on its end _may lower the switching plate 

31 in its tilted position, causing the actuator lever 37 t?: 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 logically OR to stop the cutters as long 

as any of them is activated. 

The stop switch is applied not only to the abqy~ shredder but to all types of 

shredder. The position of the switching plate 31 is not lfrnited to the above described 

position. Alternatively,·the switching plate 31 may be p~,sitioned in front of, on the left-
.;·.; : .· . 

hand side of or on the right-hand side of the paper inl~~ port, depending on the type 

of shredder or the positional relationship relative to th$ .paper inlet port. The second 
.;·: ... , 

object of the present invention is achieved by providing t.he stop switch having a wide­

area switching board on any side of the shredder sectiqn. 

;. 
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The automatic start and stop mechanism for/the third object of the present 

invention is now discussed. FIGS. 11 and 12 are P,lan and front views showing the 

cutter portion of the shredder in which the present inyention is embodied. Shown are 
.-···.·: . 

a right-hand frame 51, a left-hand frame 52, and,~:.pair of cutters 53, 53 rotatably 
· .. · .. : . 

supported between both frames 51, 52. The end df~he shaft of each of the rotary 

cutters 53, 53 has a gear 54. Both gears 54 are in m~sh so that the rotary cutters 53, 

53 are rotated in mutually reverse directions. A driving motor 56 has a driving gear 

55" on its shaft end. The driving gear 55 transmits tor~ue of the driving motor 56 to 

the gears 54 via a transmission iiear 57 to drive th~ rotary cutters 53. The frame of 

the shredd_er body and elect~onics 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 the engagement portion of the rotary cl,Jtters 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 sensor plate 59 is secured to a 

transmission shaft 60, to be described later, in a m~nner that they are pivoted. The 

other end of each paper sensor plate 59 is interposed between guiding projections 61, 
·, . . 

61, which are provided on the other side inner w_~lt of the paper inlet port 58 with 

predetermined spacing there between. Designat(;l~, 62 is a sensor plate protective · 
···:··. .. . 

frame provided on one side of the paper inlet port 5fit The protective frame 62 allows 

the paper sensor plates 59 to rotate while rotatably. ~upporting the transmission shaft 

60. 

The operation of the paper sensor plates 59 i~)1pw discussed. When a .sheet 

of paper to be shredded is ins~rted in position, the'frorit end of the sheet moves along 

the guiding projections 61, 61, pushing the paper s~h~qr plates 59 outwardly. As long 

as the paper exists, the paper sensor plates 59 stayth~re. Namely, the paper sensor 

plates 59 are pivoted backward about the transmfs~ibn shaft 60, and insertion and 

passage of the paper are detected through rotatib'ri,,;.at the transmission shaft 60. 

When the paper has gqne, the paper sensor pl_at~§,':~9 ·reversibly rotate because of 

their moment, and return to their initial positions:, S.hc:{;lhus the absence of the paper 
·''·, · .. • .. 

is detected. 
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In ~he above embodiment, two paper sensor plates 59 are employed near the. 

center across the width of the paper inlet port. To detect the rear end of the paper, 

non-rectangular paper in particular, a plurality of sensor plates are preferably installed 

over the entire width of the paper inlet port. 

FIG. 13 is the enlarged view of the portion A in FIG. 12, and FIG. 14 is its side 

view. As shown, the transmission shaft 60 is rotatably 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. Designated 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 7t. As shown in FIG. 15, the switch cam. 

64 has a cutout portion, namely the switch cam 64 Qas a large diameter cam face 64a 

around_ approximately half its circumference and a small 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 actuator 72 is within the range of the 

small 'diameter cam face 64b. The switch cam 64 has, on its outer side along its 

circumferential direction, a s'emi-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 loW~r end to the left-hand frame 52 

and has a movable portion 66a that extends upwan;j<-hear the side surface of the start 

lever 63. The_ movable portion S6a supports a phiQta,l:shaft 67. The pivotal shaft 67 
·. _; 

pivotally supports a pivotal member 68. The pivotal .member 68 has on its lower end. 

a triangular locking projection 69 that projects into th~ area of rotation of the start. lever 
. . . 

63. The triangular projection 69 has on its front: sip~ a slide surface 69a and on its 
. ; . 

rear side a locking surface 69b (refer to FIG. · 16). The release projection 70 is 

provided. on the movable porti9n 66a where it can cohtact the push projection 65. The 

pivotal member 68 normally contacts the start lever: 63 as shown in FIG. 17. When 

';:' 
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the start lever 63 rotates backward along with the paper sensor plate 59, the start lever 

63 pushes the pivotal member 68 back while slidiqg along the slide &urface 69a. 

When the start lever 63 moves fully past the pivotal member 68, the pivotal member 

68 returns back to its initial pos'ition with its own mom~nt. With its locking surface 6~b, 

the pivotal member 68 prevents the start lever 63 from .returning back. 

The above-described locking mechanism is employed for the following reason. 

In the paper sensing mechanism of the present invention, the insertion of the paper 

pivots. the paper sensor plate 59, along with which the .start lever 63 is pivoted pushing 

the locking projection 69. If the stall lever 63 meets resistance in its rotation, a sheet 

of paper, if too thin, possibly fails to push the paper sensor plate 59 that remains in 

integral motion with the start lever 63. For this rea~on, 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 driving motor 56. The end of the 

actuator 7~ remains in cc;mtact with the end of the stall lever 63 when the micro switch 

71 is off. The micro switch 71 is positioned such th~t· it is on while the large diameter 

cam face 64a contacts the actuator 72 in the course of 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 i;neqhanism thus constructed is 

now discussed. Switches typically available on the .~hredder are ones for the normal 
.... 

rotation, reverse rotation, and automatic (automatic ~tart and stop) operations. The 

following discussion of the mechanism of this embodiment is related to the automatic 
··, . 

operation. 

FIG. 18(A) shows the stop condition of the rn¢¢h~nism before insertion of the 

paper. In this condition, the paper· sensor plate 59 is:iifoj~cted into the paper passage 

of the p~p.er inlet port 58. The start lever 63 that. :ibt~~rally moves with the paper 
:~·.;>: :·.-·· 

sensor plate 59 via the. transmission shaft 60 remains \(ertically su_spended by its own 

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

actuator 72. 

As shown in FIG. 18(8), a sheet of paper P placed into the paper inlet port 58 

moves,~long the guiding projection 61 in a man11erthat the paper sensor plate 59 is. 

pushed outwardly. The paper sensor plate 59 is pivoted about its transmission shaft 

60, causing the stall lever 63 secured on the other end of the transmission shaft 60 to 

pivot together. The pivotal motion of the start ·fever 63 presses the actuator 72· of the 

micro switch 71, turning on the micro switch 71; Thei driving motor 56 stalls rotating, 

causing the cutters 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 integrally 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. 

Whe~ 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 noyv back at its initial position, the 

start lever 63 touches the locking surface 69b of the lpcking projection 69, and thus, 

the start· 1ever 63 is prevented from returning back t? its initial position. The large 

diameter, cam face 64a of the switch cam 64 now pr~sses the actuator 72, keeping 

the micro switch 71 turned on and thus allowing the r()t;::iry cutters 53 to continuously 

rotate. 

When the switch cam rotates further as shown in flG. 18(E), the push projection 

65 provided on the outer side of the switch cam 64 touc;:hes and pushes outwardly the 

release projection 70 of the start lever stopper 66. This motion moves the entire 

pivotal member 68 provided on the top of the movabl~ portion 66a and disengages 
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the start lever 63 from the locking projection 69. The start lever 69 returns to its initial 

position by its own moment. The actu_ator 72 now qontacts th~ 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 continuously. 

When the switch cam64 rotates further as shown in FIG. 18(F), the engagement 

face of the switch cam 64 with the actuator 72 is shift,ed from the large diameter cam 

face 64a to the small diameter cam face 64b. This turns the micro switch 71 off, 

causing the driving motor 56 and thus the rotary cutters 53 to stop. Namely,_ the 

shredder returns back to the condition shown in·FIG~ 18(A). 

As shown in FIGS. 18(0) through 18(F), the micro switch 71 remains on to allow 

the driving motor 56 to rotate, so that the switch earn 64, namely, the rotary cutters 

53 continuously rotate half a turn or more before they 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 <?hanging 

the ratio of the circumferential length of the large diarneter cam face 64a to that of the 

small diameter ca~ face 64b, or by arranging a reduction 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(8) show another embodiment bf the stall lever stopper 66 .. The· 

locking member 73, corresponding to the locking projection 69 in the preceding 

embodiment, is integrally formed with the end of the:rtiovable portion 66a. When the 

paper is inserted, the start lever 63 is pivoted along with 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 b~pkward. At the moment the start 

lever 63 moves past the movable portion 66a, the m,qvable portion 66a returns to its 
~··"} 

initial position by its own elasticity. The subsequent operation remains unchanged 

from the preceding embodiment. When the paper moves past the paper sensor plate 
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59, the locking surface 73b of the locking member 7_3 prevents the start lever 63 from 

returning to its initial position. The rotary cutters 5S. thus continuously rotate. When 

the push projection 65 of the switch cam 64 pushe$ the release projection 70 of the 

start lever stopper 66, the start lever 63 is disengaQed from the .locking member 73. 

The start lever 63 returns to its initial position by its 9wn moment. In this embodiment, 

the locking member 73 needs no pivotal shaft. 67 anct is of a simple constr~ction. The 

manufacturing cost is thus reduced. In this embodiment, however, when the start 

lever 63 pivots pushing the locking member 73 oytwardly, the start lever 63 must 

overcome elasticity of the movable portion 66a. To this end, the paper to be shredded 

should be thick enough t~ forcibly pushing the paper 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 manufacturipg 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 embodiment 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 materi~I such as plastic to achieve light­

weight design and to make quantity production possible. 

FIG. 21 is the perspective view showing the rel~t-ipnship between a safety guide 
··=.<-: . 

81 and a wastebasket 3 as a preferred safety device,:-'.J=or convenience of explanation, 

the shredder section 1, container 4, frame 5 and:tb·~:'like in FIG. 1 are not shown in 
' . . . . . . :' ~ : 

FIG. 21. In this embodiment, the wastebasket 3 ha$ to:p edge portions 3b, 3b of side 

walls 3a, 3a. Disposed inside the top edge portio9s·3~~ 3b are stoppers 81a, 81a that. 

constitute a safety guide 81. The safety guide 81 is· piybtally supported by the guide 

bracket 2a formed on the bottom cover 2. The sto·p~~;rs 81a, 81a are connected by 
- .. ·.;·.;:!· 

a connecting member 82. The safety guide .a+ h~~· a generally LI-shaped crank 

configuration. Because of this shape, the side waff ·~a is prevented from deforming 

inwardly wi.th the top ·edge portion 3b touching the st~pper 81 a even when an external 

• 
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force P is laterally inwardly exerted to the wastebas.ket 3 as shown in FIG. 22. No Qap 

takes place between the wastebasket 3 and the bottom cover 2, and no. finger is let 

in between. Even if the wastebasket 3 is construqted of a deformable material, no 

finger is a~mitted into the shredder section 1, and th~~ personal safety is thus assured. 

If some clearance is allowed between the stopper _Sta and the side wall 3a to assure 

smooth insertion and removal of the wastebasket 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 member 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 proble,m 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 rio effect of the construction of the 

present invention. 

The safety guide 81 is supported in a manner t.h~t 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. the rear wall of the wastebasket 

3c as the wastebasket 3 moves. The wastebasket 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 PE!Per piled up in the wastebasket ... . .. 
3 with its stirring function.· This prevents the rotar:y cutters from stopping due to 

shre~ded paper jamming. 

Referring to FIG. 24, another embodiment otthe safety m~chanism is now 

discussed. This embodiment is different from the pr;eceding embodiment in that the 

connecting member 82 that connects the two stopp~r·~ is dispensed with and that left 

.and right safety guides 83 are separately arranged:::' In this arrangement, axial end 

portions 83b, 83b are prevented from slipping off the. guide bracket 2a, and the inward 

deformation of the side walls 3a, 3a is restrained while the wastebasket 3 can be still 

pulled out and pushed in without any resistance. 
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In the above two embodiments, the bottom cove.r 2:and the shredder section 1 

are separate structures, and the safety guides 81, .. ~~:;·~re pivotally supported by the 
.. ·.'··_.;;.: 

guide bracket 2a of the bottom cover 2. When th~_·_~gp:om· cover 2 -is unitary with the 

shredder section 1 or when the bottom cover 2 is ·a.ispensed with, the safety guides . ·.':' 

81, 83 are pivotally supported directly by the shredcjer section 1. In the above two 

embodiments, the safety guides 81, 83 are positiori~c:f flt a single location ·on one side· 

wall 3a. The present invention is not limited to t6e;;siingle position installation. By 

installing a plurality of safety guides 81, 83 along th~ ~astebasket, the side wall 3a is. 

assuredly restrained. If the safety guides 81, 83 are. installed at a single position 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. the middle portion of the side wall 

3a is most likely to deform. The stopper 81 a shq4lcf touch at least the top edge 

portion 3a. ·A longer stopper 81 a increases its conta¢t ·area with the side wall 3a, and 

the longer the stopper 81 a, the greater the deform~ti.on restraint effect becomes. 

In the above embodiments to achieve the fourth object, the safety guides work 

as a deformation restraint member when lateral force· ls exerted onto the wastebasket. 

A large deformation of the wastebasket is thus prev~nt~.d. Such a gap that can admit 

a finger therethrough is not generated between the:wastebasket and the shredder 

section, and thus a safe qperation of the shredder is ~~sured. Since the safety guide 

has a U-shaped crank configuration, shredded pap.er piled up in the wastebasket is· · 

flattened each time the wastebasket is removed or f'T)()unted. This prevents shredded 

paper jamming on the rot~ry ~utters and effective!;. d·~posits shredded paper in the 
'··.::· ··· .. .-.' 

wastebasket. 

·• 

} .. 
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CLAIMS 
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1. 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 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 comprising a bottom cover which is provided with a slit in 

a position matching the switching projection in a manner that the switching projection 

passes through the slit and provided with a micro switch actuator within the slit, 

whereby said switching projection moves the actuator of the micro switch when the 

wastebasket is in its closed position. 

3. The safety mechanism. of a paper shredder according to claim 2, wherein the 

switching projection is provided on the pull handle of the. wastebasket. 

4. The Safety mechanism of a paper shredder according to claim 3, wherein the. 

said pull handle of the wastebasket is detachable mounted to the wastebasket. 

5. A safety mechanism of a paper shredder comprising a switching plate having a 

wide area and constantly upwardly biased, said switching plate disposed at 

substantially the same level as,:the top cover of a shredder section and a micro switch 

disposed at any convenient position just under the switching plate in a manner that the 

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

-- ---·· ---·-····-· 

• 



------------ --------

1 : Uf llllllllllf llllllll/l II llll 
,. C L M s * 

23 

6. A safety mechanism of a paper shredder comprising a pair of actuator arms 
' 

rotatably supported at support members provided inside the top cover of a shredder 

sectic:>n at the middle positions, halfway, along both si,des of the top cover, a switching 

plate having a wider area than 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 switches and supported by a plurality of springs that are guided 

around guiding shafts 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-~ny convenient position just under the switching plate in. 

a manner that the lowering of the switching plate activates the micro switch to sto·p 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 qne 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 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 rot?ry 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 p9$iti9n where the release projection can contact the push 

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

1 o. The safety mechanism of a paper shredder according to claim 9 further 

. comprising a pivotal shift provided on the end of the movable portion, a pivotal 

member pivotally supported about the pivotal shaft, and a locking projection proyided · 

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 h_aving a paper inlet port and a rotary cutter and a drawer- type 

wastebasket under the shredder section, said safety_ mechanism compri~ing 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 ~all, said 

safety guide 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 according to claim 12, wherein said 

safety guide comprises a connecting member that connects the stoppers in a U­

shaped crank configuration. 

·------·-----------
-~--------- --

This Sheet Has B ------------

/ID f I 0 }~ 

THIS SHEET HAS BEEN 
REPLACED 


