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(54) Thickness detecting safety shredder

(57) A thickness detecting system for a paper shred-
der having a lever arm extending into the shredder’s
throat. One or more sensors may be in communication
with the lever arm and configured to measure the rotation
of the lever. A first maximum thickness and second max-
imum thickness may correspond to the paper inserted
into the throat before and during shredder, respectively.
Circuitry may reverse the motor when the thickness is

exceeded to ease the removal of the paper and to prevent
further shredding. A touch structure and the preferential
power supply switch may be used to engagingly interact
with each other, so that the motor can be switched off
when the plate is selectively positioned to close the paper
feed opening, can be switched on when the plate is se-
lectively positioned to open the feed opening, and can
be switched off when unexpected items are introduced
into the feed opening.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to office equipment and
paper shredders, in particular to a thickness detecting
mechanism for a paper shredder incorporating a coun-
terweighted lever arm configured to communicate with
rotational sensors for reliably measuring the thickness of
media inserted into a feed opening before and during the
shredding process. When the thickness detecting mech-
anism senses overly-thick media, the shredder may be
stopped and the motor may be reversed to assist a user
to remove the media.

BACKGROUND OF THE INVENTION

[0002] Currently, paper shredders may incorporate a
variety of thickness detectors which can be expensive,
complicated, and prone to failure. Thickness may be
measured with a pivoting member extending into the
throat of the shredder. When paper is inserted into the
shredder, it may contact the pivoting member and force
the pivoting member to rotate about its axis. In turn, the
opposite end of the pivoting member, which is placed
outside of the throat and generally in the upper cover of
the shredder, may move upwardly. That end of the piv-
oting member may be in communication with a sensing
device which measures the degree of rotation of the piv-
oting member to approximate the thickness of the paper.
When the measuring device determines that the pivoting
member’s rotation has exceeded a predetermined
threshold corresponding to a predetermined maximum
thickness of the paper, circuitry coupled to the measuring
device may direct the shredder to perform an operation
such as shutting the shredder off so that the shredder’s
motor is not damaged by the overly-thick paper.
[0003] In application, the thickness detector’s meas-
urement of paper thickness may vary as the paper is
shredded due to many factors such as the cutting blades
shaking the paper back and forth as the paper is shred-
ded. This shaking, often referred to as fluttering, may
cause the thickness detector to rotate excessively and
incorrectly signal that the thickness of the paper has ex-
ceeded the predetermined maximum thickness when the
actual thickness of the paper may be within the shred-
der’s capacity range. As such, the paper shredder may
prematurely shut-off, even though the actual thickness
of the paper has not exceeded the shredder’s capacity.
[0004] Control circuitry utilizing algorithms has been
developed in an attempt to correct for the inaccurate
thickness measurement caused by paper shaking. Also,
fixed counterweights have been incorporated into the
thickness detecting assembly to dampen the movement
of the pivoting member. In some instances, the fluttering
of the paper may be measured by the thickness detector
and, in connection with specially programmed circuitry;
the predetermined maximum thickness threshold may be

temporarily raised to account for the false readings
caused by the paper shaking back and forth.
[0005] Also, thickness detecting systems may just no-
tify users that the maximum thickness capacity of the
paper shredder has been exceeded, but do nothing more
than prevent the paper shredder from operating until the
paper is removed from the feed opening.
[0006] What is needed is a reliable and cost-effective
solution for accurately measuring the thickness of mate-
rial inserted into a paper shredder prior to and during the
operation of the shredder’s motor, as well as for assisting
users to safely remove the paper from the throat.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to a thickness
detecting system for a paper shredder having a lever arm
extending into a throat of the paper shredder where the
lever arm is configured to rotate responsive to contact
with shredding media, such as paper. A spring may be
used in connection with the lever arm to provide resist-
ance to rotation of the lever arm and a counterweight
may also be coupled to the lever arm to dampen unwant-
ed vibration associated with the lever arm’s rotation. One
or more sensors may be in communication with the lever
arm and configured to measure the rotation of the lever
arm and output a signal corresponding to the lever arm’s
position.
[0008] The sensors may be configured to measure the
lever arm’s location at different points of rotation. For
instance, a first predetermined maximum thickness may
correspond to the paper inserted into the throat causing
the lever arm to rotate such that it activates a first sensor
prior to the engagement of the shredder’s cutting blades.
In this instance, the shredder may be turned on, but the
motor may not yet be activated. If the thickness of the
paper causes the lever arm to block the first sensor, cir-
cuitry controlling the shredder’s motor may reverse the
motor to ease removal of the paper and to prevent further
shredding.
[0009] If the paper does not trigger the first sensor prior
to the motor’s operation, the paper may still trigger the
first sensor once the motor is operating because the cut-
ting blades may shake the paper back and forth in the
throat. In this instance, a second sensor may detect
whether the lever arm exceeds a second position corre-
sponding to further rotation of the lever arm. This may
occur because the shaking of the paper causes the lever
arm to rotate further than it would prior to activation of
the motor. If the lever arm rotates further to the point
where the second sensor is activated while the paper is
being shredded, the circuitry may stop and/or reverse
the motor to ease removal of the paper and to prevent
further shredding.
[0010] In another embodiment, the thickness detecting
system may be incorporated with a feed opening protec-
tion system. The feed opening protection system may
include an upper cover and a plate coupled to the upper
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cover of the shredder. The upper cover may have a lon-
gitudinally-oriented opening, and the plate may be selec-
tively positioned to cover the feed opening, so that the
feed opening may be either open or closed. The plate
can be configured with a touch structure or a preferential
power supply switch and the upper cover can be config-
ured with a preferential power supply switch and a touch
structure. The touch structure and the preferential power
supply switch may be configured to engagingly interact
with each other, so that the motor can be switched off
when the plate is selectively positioned to close the paper
feed opening, can be switched on when the plate is se-
lectively positioned to open, or uncover, the feed open-
ing, and can be switched off again when unexpected
items are introduced into the feed opening, deflecting the
selectively positioned plate. The upper cover and the
plate can be configured to be an integrated element, or
may be configured as separate elements.
[0011] Beneficial features of the present invention in-
clude:
[0012] 1. A thickness detecting system which can be
inexpensive to manufacture that reliably and accurately
determines the thickness of media, such as paper, in
connection with a plurality of sensors and a sprung and
counterweighted lever arm such that the operating ca-
pacity of the paper shredder is not exceeded.
[0013] 2. A thickness detecting and reversing system
which can be inexpensive to manufacture that upon de-
tection of media, such as paper, exceeding a predeter-
mined thickness, stops and/or reverses the direction of
the motor powering the cutting blades and eases the re-
moval of paper from the shredder and thereby reduces
risk of injury from contact with the cutting blades.
[0014] 3. A thickness detecting and reversing system
that also enables a touch structure and a preferential
power supply switch to interact with each other, resulting
in a simple protection, thickness measuring, and revers-
ing system, which can be inexpensive to manufacture.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The invention is generally shown by way of ref-
erence to the accompanying drawings in which:

Fig. 1 shows a perspective view of an embodiment
of a shredder of the present invention;

Fig. 2 shows a plane view of an opened upper cover
of a shredder of the present inventions;

Fig. 3 shows a cross-sectional view of an upper cover
of a shredder of the present invention;

Fig. 4 shows a perspective, cut-away view of an up-
per cover of a shredder of the present invention;

Fig. 5 shows a cross-sectional view of an upper cover
of a shredder of the present invention;

Fig. 6 shows a cross-sectional view of an upper cover
of a shredder of the present invention;

Fig. 7 shows a cross-sectional view of an upper cover
of a shredder of the present invention;

Fig. 8 shows a flowchart describing how an embod-
iment of the present invention operates;

Fig. 9 shows a cross-sectional view of an embodi-
ment of the present invention;

Fig. 10 shows a 3-Dimensional view of the cover
plate of an embodiment of the present invention;

Fig. 11 shows a 3-Dimensional view for a part of a
cross-section of an embodiment of the present in-
vention;

Fig. 12 shows a cross-sectional view of an open pa-
per shredder plate of an embodiment of the present
invention; and

Fig. 13 shows a cross-sectional view of a paper
shredder plate in abnormal status of an embodiment
of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0016] Some embodiments are described in detail with
reference to the related drawings. Additional embodi-
ments, features and/or advantages will become apparent
from the ensuing description or may be learned by prac-
ticing the invention. In the figures, which are not drawn
to scale, like numerals refer to like features throughout
the description. The following description is not to be tak-
en in a limiting sense, but is made merely for the purpose
of describing the general principles of the invention.
[0017] Referring to Fig. 1, a paper shredder 10 is
shown having a basket 12 and an upper cover 14 with
openings therein. The basket includes a drawer 15 which
is configured to receive shredded material. The drawer
may slide out from the basket so that it can be easily
emptied. In alternative embodiments, the basket may be
a one piece unit such that the shredded material is ac-
cessible by removing the upper cover from the basket.
A window 21 is incorporated into the drawer so that a
user can observe the amount of shredded material con-
tained therein to determine whether or not the drawer
needs to be emptied. In alternative embodiments, the
basket may incorporate a monitoring system to detect
when the basket has reached its maximum capacity and
notify a user accordingly. Casters 17 are located at the
base of the basket so that the shredder can be easily
moved. In alternative embodiments, the shredder may
consist primarily of an upper cover. In these embodi-
ments, a user may provide a suitable basket or other
device to receive the shredded material. In further alter-
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native embodiments, the shredder may assume other
configurations including, but not limited to, portable con-
figurations or larger configurations for heavy-duty shred-
ding.
[0018] Paper and similar material may be inserted
through a primary feed opening 16 in the upper cover 14
and alternative media such as compact disks and credit
cards may be inserted through a secondary feed opening
19. After the paper is inserted through the primary feed
opening, it may travel down a primary throat 52 (shown
in Fig. 3) of the shredder and into primary cutting blades
18 (shown in Fig. 2). When alternative media is inserted
through the secondary feed opening, it may travel down
a secondary throat 53 (shown in Fig. 3) and into second-
ary cutting blades 26 (shown in Fig. 2). The upper cover
contains the main components of the shredder including
a motor 28 (shown in Fig. 2) configured to operate on
direct current, primary cutting blades for shredding paper
and similar media, secondary cutting blades for shred-
ding alternative media, an indication panel 22, a power
switch 20, circuitry for controlling the shredder, including
an integrated circuit, and associated machinery and wir-
ing for facilitating the use and operation of the shredder.
[0019] Still referring still to Fig. 1, the upper cover 14
is conformingly fit into the basket 12 and removable from
the basket to facilitate easy packing, shipping, storage,
maintenance, and emptying of the shredder basket, as
well as convenient debris removal from the primary cut-
ting blades 18. The upper cover also incorporates a safe-
ty switch (not shown) located on its underside which in-
terfaces with the basket such that the shredder will not
operate until the upper cover is secured onto the basket
and the drawer 15 is closed. In alternative embodiments,
such as where a drawer is not used, the safety switch
may be used to determine only if the upper cover is se-
cured onto the basket or onto an alterative shredding
media receptacle. In further alternative embodiments,
the safety switch may be eliminated as well. In this em-
bodiment, the safety switch is provided to prevent users
from accidentally operating the shredder with the primary
or secondary cutting blades 26 exposed. The power
switch 20 is located on top of the upper cover and is
configured to slide back and forth. The power switch has
three positions: auto, off, and reverse such that a user
can easily control the parameters of the shredder. In al-
ternative embodiments, additional controls and safety
mechanisms may be incorporated into the power switch
and its operation may be varied from the sliding type
shown to alternative configurations such as a rotary knob.
The indication panel 22 displays the status of the shred-
der including power on, overload, overheat, misalign-
ment, and reverse. In alternative embodiments, addition-
al information may be displayed on the indication panel
to warn or inform the user accordingly.
[0020] Referring to Fig. 2, the shredder 10 is config-
ured so that when the paper is inserted through the pri-
mary feed opening 16 (shown in Fig. 1), it travels into the
primary throat 52 (shown in Fig. 3) of the shredder, pass-

es through the primary media sensor 57 (shown in Fig.
3), and comes into contact with the primary cutting blades
18. In this embodiment, the primary media sensor is an
optical sensor. In alternative embodiments, the primary
media sensor may take the form of other types of sensors
sufficient to indicate the presence of shredding media in
the primary throat. If the paper is not greater than a first
predetermined maximum thickness, corresponding to
approximately 10 sheets of 20 pound paper in this em-
bodiment, the control circuitry will activate the motor 28
to turn the primary cutting blades 18 and secondary cut-
ting blades 26, provided that the paper has passed
through the primary media sensor and there is no other
condition that would prevent operation of the motor. In
other embodiments, the first predetermined maximum
thickness may be raised or lowered depending on appli-
cation. For instance, a heavy-duty shredder may have a
predetermined maximum thickness set equivalent to 20
sheets of 20 pound paper. In other alternative embodi-
ments, the first predetermined maximum thickness may
be changed corresponding to material selected for shred-
ding or otherwise as necessary depending on the appli-
cation. In this embodiment, the motor is configured to
operate at 3450 revolutions per minute and coupled to a
gear reduction system for driving the primary and sec-
ondary cutting blades at a lower rate of speed. In alter-
native embodiments, the motor may have a different con-
figuration, higher or lower capacity, or different speed
rating depending on application. The gearing may be
changed as well to suit the application.
[0021] Once the paper contacts the primary cutting
blades 18, the blades grab the paper and cut the paper
into strips. The strips are cut further into sections by way
of blade points 24 on the primary cutting blades. The
secondary cutting blades are located in the secondary
feed opening 19 (shown in Fig. 1) and configured to shred
alternative materials such as compact disks and credit
cards. A secondary media sensor 25 determines when
media is inserted into the secondary feed opening and
initiates operation of the motor if there are no conditions
which would prevent the operation of the motor. Like the
primary media sensor 57, the secondary media sensor
is an optical sensor in this embodiment. In alternative
embodiments, the secondary media sensor may take the
form of other types of sensors sufficient to indicate the
presence of alternative shredding media in the secondary
throat of the shredder. Both sets of cutting blades are
driven via gearsets 49 coupled to the motor. The motor
is linked to control circuitry coupled to the power switch
20 and the electrical components contained in the shred-
der.
[0022] Referring to Fig. 3, the primary media sensor
57 is located in the primary throat 52 and configured to
signal to the control circuitry when paper is inserted into
the primary throat. The primary throat tapers down from
the primary feed opening 16 so as to conformingly accept
paper and other media for shredding and to direct such
material generally into the intersection of the primary cut-
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ting blades 18 (shown in Fig. 3). For the purposes of
clarity in describing the thickness detecting mechanism,
Figs. 3-7 do not show the primary or secondary 26 cutting
blades, motor 28, or associated mechanical structures
of the shredding components of the shredder. In alterna-
tive embodiments, the primary media sensor may be lo-
cated at different locations in the throat including, but not
limited to, beneath the lever arm 30.
[0023] Fig. 3 is illustrative of the shredder prior to the
insertion of paper into the primary feed opening 16. A
lever arm 30 is partially located in the upper cover 14 and
partially located in the primary throat 52. The lever arm
is rotatable about an axis 32 in the interior 62 of the upper
cover. A proximal component 34 of the lever arm is lo-
cated in the upper cover and includes openings 36, 38,
40 for accepting a counterweight 42. The counterweight
may vary in weight and style depending on application
and may be inserted into any of the openings depending
on the application. Moreover, depending on application,
the style and number of the openings may be changed
accordingly. In this instance, the counterweight consists
of a screw 43 (shown in Fig. 4) and a weight 45 (shown
in Fig. 4) coupled together through the uppermost open-
ing 40. In this embodiment, the combination of the screw
and weight weighs approximately 10 grams. In alterna-
tive embodiments, the combined weight may be varied
as necessary. This configuration may permit the same
lever arm, and possibly the same weight, to be used in
connection with a number of different types of shredders,
by varying the location and weight of the counterweight
on the lever arm to account for different configurations
and requirements. The counterweight may also be cou-
pled to the lever arm in a number of manners which may
include ways in which it is not necessary to utilize the
openings and threaded coupling of this embodiment such
as by a clip, snap-in attachment, and other means of
fastening and positioning. In this embodiment, the ratio
of the length of the distal component of the lever arm to
the proximal component of the lever arm is approximately
1:5. This ratio may be varied as necessary to account for
different configurations and performance requirements.
[0024] The proximal component 34 of the lever arm 30
also includes a shutter 44 which is thin enough to pass
between first 46 and second rotational sensors 48. In this
embodiment, the shutter is a solid, partial disk-shaped
device that functions to block either or both the first and
second rotational sensors. In this embodiment, the space
between the two sets of sensors is approximately 15 mil-
limeters. In alternative embodiments, this spacing may
be varied depending on application. Also in this embod-
iment, the first and second rotational sensors are optical
sensors such that when the shutter activates either sen-
sor, the respective sensor is activated. For instance, in
the event the lever arm is rotated such that the shutter
activates the first rotational sensor, the control circuitry
would be notified that the lever arm has exceeded a first
limit corresponding to a first predetermined maximum
thickness. Similarly, in the event that the lever arm rotates

further and the shutter activates the second rotational
sensor, the control circuitry would determine that the le-
ver arm has exceeded a second limit corresponding to a
second predetermined maximum thickness. In alterna-
tive embodiments, the rotational sensors may take the
form of other types of sensors sufficient to indicate the
position of the lever arm.
[0025] A distal component 50 of the lever arm is con-
figured with a curved surface 51 and partially located in
the upper cover 14 and partially in the primary throat 52
of the shredder 10. The distal component is configured
to pivot the lever arm about its axis 32 corresponding to
the insertion of paper through the feed opening and into
the primary throat of the shredder. A guiding rib 54 with
a curved contacting surface 55 is also located in the pri-
mary throat, part of the guiding rib being approximately
opposite of the curved contacting surface of the distal
component of the lever arm. When paper of a sufficient
thickness is inserted into the primary throat, it contacts
the curved contacting surface of the distal component of
the lever arm on one side and the curved surface of the
guiding rib on the other side. Because the guiding rib is
fixed to the upper cover and does not move, the distal
component of the lever arm is forced downward. In turn,
the proximal component of the lever arm moves upward
as the lever arm pivots about its axis. Figs. 5-7 illustrate
varying positions of the lever arm due to the insertion of
paper through the primary feed opening and into the pri-
mary throat of the shredder.
[0026] In alternative embodiments, more than one
thickness detecting system may be incorporated. For in-
stance, multiple lever arms may be spaced along a pri-
mary throat such that media such as envelopes may be
accurately measured, whether they are inserted into the
center of the feed opening, or along the sides. Similarly,
the length of the proximal and distal components of the
lever arm may be varied as necessary as well as the
shape of the proximal and distal components. Also, the
proximal and distal components may be integral or cou-
pled together directly, without the need for a rod. The
thickness detector may also include other components
for sensing thickness. For instance, a curved roller may
be used to interface with incoming media. The roller may
extend the length of the primary feed opening to measure
thickness of media inserted into most or all of the primary
feed opening.
[0027] In alternative embodiments, the shutter may be
configured with grates and/or openings therein such that
rotational sensors may send signals through the shutter.
This may be beneficial to precisely track the speed, di-
rection, and position of the shutter as the lever arm as it
rotates.
[0028] Referring to Fig. 4, the lever arm 30 includes a
central rod 58 laterally spacing and coupling the proximal
component 34 of the lever arm to the distal component
50. A spring 59 is positioned around the rod to provide
resistance to the rotation of the lever arm when paper is
inserted into the primary throat. In alternative embodi-
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ments, the spring may be position between the lever arm
and the upper cover to provide a similar resistance to
rotation. The shutter 44 is configured so that when the
lever arm is rotated a sufficient amount, the shutter may
block the first rotational sensor 46 and/or the second ro-
tational sensor 48. In this embodiment, when paper ex-
ceeding a first predetermined maximum thickness of ap-
proximately 10 sheets of 20 pound paper is inserted into
the primary throat 52, the lever arm rotates such that the
shutter activates the first rotational sensor. Whether the
first predetermined maximum thickness is exceeded is
determined when the shredder has paper in the primary
throat, but before the motor has started operation. In ap-
plication, after the primary media sensor 57 detects paper
in the primary throat (and the motor is not operating),
control circuitry determines whether the first rotational
sensor is activated by the shutter. If the first positional
sensor is activated, the control circuitry will pause and
reverse the motor 28. Therefore the direction of the pri-
mary cutting blades 18 will be reversed so that the user
cannot shred the overly-thick paper as well as to ease
removal of the paper from the primary throat. This may
also prevent the user the user from inserting his or her
fingers into the primary throat and accidentally contacting
the primary cutting blades. The motor may also be re-
versed in other situations such as when it becomes over-
loaded.
[0029] If the paper is sufficiently thin such that it does
not rotate the lever arm 30 at all or to a position where
the shutter 44 does not block the first rotational sensor,
the motor 28 will be activated, provided that the primary
media sensor 57 detects the paper and that there are no
other reasons, such as overheating or overloading, that
would prevent the shredder from operating. Once shred-
ding begins, the paper may shake as a result of the pri-
mary cutting blades 18 pulling and shredding the paper.
The paper shaking may cause the lever arm to rotate
such that the shutter activates the first rotational sensor
46, even though the first rotational sensor was not acti-
vated prior to the shredding operation with the same
amount of paper in the primary throat 52. In this scenario,
the control circuitry will recognize that because the motor
is operating, the first rotational sensor may no longer ac-
curately determine whether the paper has exceeded the
first predetermined maximum thickness. Accordingly,
when the motor is operating, the control circuitry will ig-
nore the first rotational sensor and rely instead on the
second rotational sensor 48 to determine whether the
thickness of the paper has exceeded a second predeter-
mined maximum thickness.
[0030] The second rotational sensor 48 is activated by
the shutter 44 after the lever arm 30 rotates to a point
past activation of the first rotational sensor 46. The higher
positioning of the second rotational sensor in the upper
cover 14 corresponds to a second predetermined maxi-
mum thickness which takes into account the propensity
for shaking that the paper may experience as it is being
shredded. More particularly, if only the first rotational sen-

sor 46 were used to measure thickness before and during
shredding, the inherent shaking of the paper during
shredding may cause the lever arm to trigger the first
rotational sensor and incorrectly shut the shredder off
even though the paper was initially determined, before
shredding, to not exceed the first predetermined maxi-
mum thickness. The second rotational sensor’s position
is calibrated so that it will not normally be activated by
paper of an acceptable thickness shaking back and forth
during the shredding process. If however, the initial stack
of papers is within an acceptable thickness range, but
further documents inserted into the shredder during the
course of shredding cause the paper to exceed the sec-
ond predetermined maximum thickness, the control cir-
cuitry will stop the motor 28. This may also occur when
a user is shredding junk mail such as an envelope con-
taining a credit card wherein the portion of the envelope
containing the credit card is outside the thickness range
of the shredder. Here, the envelope may initially fall under
the first predetermined maximum thickness and the
shredder may begin to shred it. However, when the por-
tion of the envelope containing the credit car comes into
contact with the distal component 50 of the lever arm,
the lever arm may rotate such that the shutter activates
the second rotational sensor and the control circuitry
stops the motor. When the second rotational sensor 48
is activated and the motor 28 is running, paper will likely
be caught in between the primary cutting blades 18 when
the motor is then stopped. As such, if a user wants to
remove the paper from the shredder, pulling may be re-
quired and may be difficult. Therefore, the control circuitry
is configured to stop and then reverse the direction of the
motor to push out the paper to ease the burden on the
user. The motor remains on in the reverse direction for
two seconds to clear the paper from the cutting blades
so that the user can more easily remove the overly thick
paper.
[0031] In alternative embodiments, more than two ro-
tational sensors may be used to measure more than two
predetermined maximum thicknesses. Such a need may
occur when different types of materials are to be shred-
ded and/or the relation of the shredder’s capacity to the
material’s thickness varies.
[0032] In additional alternative embodiments, a similar
thickness detecting system may be incorporated into a
shredder to detect the thickness of material inserted into
a secondary feed opening such as credit cards, compact
disks, and alternative media.
[0033] Fig. 5 may generally illustrate the position of the
lever arm 30 after paper thinner than a predetermined
minimum thickness has been inserted into the shredder
10. As shown in the figure, the lever arm is slightly rotated
corresponding to the insertion of paper through the pri-
mary feed opening 16 and into the primary throat 52,
causing separation between the curved surface 55 of the
distal component 50 of the lever arm and the curved con-
tacting surface 51 of the guiding rib 54. The lever arm
rotates such that the shutter 44 moves to a position below
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activating the first rotational sensor 46. The counter-
weight 42 provides dampening and the spring 59 (shown
in Fig. 4) provides resistance to the rotation of the lever
arm responsive to the introduction of the paper into the
primary throat. In this scenario, the primary media sensor
57 has already indicated that paper is present in the pri-
mary throat and the control circuitry is waiting to deter-
mine whether the paper has exceeded the first predeter-
mined maximum thickness before activating the motor
28 to turn the primary cutting blades 18. Here, because
the first rotational sensor is not activated, the control cir-
cuitry will commence operation of the motor provided that
there are no other faults in the system. Fig. 5 may also
correspond to a scenario where the shredder is already
operating and the paper thickness is below the first pre-
determined maximum thickness - even during the course
of the shredding operation. In this case, neither the first
nor second rotational sensors are activated by the shutter
and the motor is operating to drive the primary cutting
blades.
[0034] Fig. 6 may generally illustrate the position of the
lever arm 30 after paper has been inserted into the shred-
der 10 which is thicker than the first predetermined max-
imum thickness. As shown in the figure, the lever arm is
rotated more than in Fig. 5, which corresponds to a great-
er separation between the curved contacting surface 55
of the distal component 50 of the lever arm and the curved
contacting surface 51 of the guiding rib 54. The greater
separation may be caused by the insertion of overly-thick
paper through the feed opening 16 and into the primary
throat 52. The lever arm rotates such that the shutter 44
activates the first rotational sensor 46. In this scenario,
the primary media sensor has already indicated that pa-
per is present in the primary throat, but the control cir-
cuitry will not operate the motor because the paper has
exceeded the first predetermined maximum thickness
before the motor 28 has been activated. Fig. 6 may also
correspond to the scenario where the shredder is already
operating and the paper thickness; while thinner than the
first predetermined maximum thickness prior to operation
of the motor, exceeds the first predetermined maximum
thickness because of shaking caused by the shredding
process or because of the insertion of more paper. In this
case, because the motor is already operating, the control
circuitry disregards the first rotational sensor. As the sec-
ond rotational sensor 48 is not activated, the shredder is
still operated as if the paper falls within an acceptable
thickness range.
[0035] Fig. 7 may generally illustrate the position of the
lever arm 30 after paper has been inserted into the shred-
der 10 which is thicker than the first and second prede-
termined maximum thicknesses. As shown in the figure,
the lever arm is rotated more than in Fig. 6 which corre-
sponds to a greater separation between the curved con-
tacting surface 55 of the distal component 50 of the lever
arm and the curved contacting surface 51 of the guiding
rib 54. The greater separation is caused by the insertion
of overly thick paper through the feed opening 16 and

into the primary throat 52. The lever arm rotates such
that the shutter 44 activates the first 46 and second 48
rotational sensors. In this scenario, the primary media
sensor has already indicated that paper is present in the
primary throat, but the control circuitry will not operate
the motor 28 because the paper has exceeded the first
predetermined maximum thickness before activation of
the motor. Fig. 7 may also correspond to the situation
whereby the shredder is already operating and the paper
thickness, while below the first predetermined maximum
thickness prior to operation of the motor, has now, be-
cause of shaking caused by the shredding process or by
the insertion of more paper, exceeded the first and sec-
ond predetermined maximum thicknesses. In this case,
because the motor is already operating, the control cir-
cuitry disregards the first rotational sensor, but stops the
shredder because the shutter is activating the second
rotational sensor. The motor is stopped for one half sec-
ond and then reversed for two seconds by the control
circuitry so that the paper is backed out of the shredder
to assist a user in removing it.
[0036] In alternative embodiments, the first and sec-
ond rotational sensors along with the control circuitry may
be configured to perform different operations. For in-
stance, the control circuitry may monitor the first and sec-
ond rotational sensors to determine the speed in which
the shutter passes the first and second rotational sensors
and whether the second rotational sensor is only momen-
tarily activated. In some instances, it may be beneficial
to allow the motor to continue to operate in the event that
the second rotational sensor is only temporarily activat-
ed. Also, the control circuitry may be configured to over-
ride the second rotational sensor in some other instanc-
es. For example, the shredder may be configured with
an option whereby a user may override the first and/or
second rotational sensor. In such alternative embodi-
ments, an override button may be placed on the upper
cover of the shredder such that a user may temporarily
override the first and/or second rotational sensor so that
the shredder’s capacity is at least momentarily increased.
In further alternative embodiments, the speed of the mo-
tor and/or the current draw of the motor may be increased
corresponding to an override command from the control
circuitry or the user.
[0037] Referring to the flowchart of Fig. 8, once the
shredder is powered on, and positioned in auto mode,
the control circuitry will determine whether the primary
media sensor 57 is activated. If the primary media sensor
is not activated, paper is not present in the upper portion
of the primary throat 52 and shredding will not began until
the primary media sensor is activated and certain condi-
tions referenced below are met. When the primary media
sensor is activated, paper is located in at least the upper
portion of the primary throat, and the control circuitry will
then determine whether the first rotational sensor 46 is
activated before activating the motor 28. If the first rota-
tional sensor is activated, the motor will pause for one
half second and then operate in reverse for two seconds
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to cause the primary cutting blades 18 to reverse to help
a user remove any paper that may be located in the cut-
ting blades and to prevent the user from shredding the
overly-thick paper. If the first rotational sensor is not ac-
tivated, the paper does not exceed the first predeter-
mined maximum thickness, and provided there are no
other faults causing the shredder not to operate, the mo-
tor will power the primary cutting blades to begin shred-
ding. The control circuitry will monitor the second rota-
tional sensor. If the second rotational sensor is activated,
the motor will pause for one half second and then operate
in reverse for two seconds to cause the primary cutting
blades to reverse to help a user remove any paper that
may be located in the cutting blades and to prevent the
overly-thick paper from being shredded. If the second
positional is not activated, the control circuitry will monitor
the primary media sensor to determine if paper is still in
the upper portion of the primary throat. If the primary me-
dia sensor is activated, the motor will continue to operate
and the control circuitry will monitor the second rotational
sensor and the primary media sensor. When the primary
media sensor is no longer activated, indicating that there
is no longer paper present in the upper portion of the
primary throat, there will be a two second delay to account
for shredding the remainder of the paper in the throat and
then the motor will be deactivated. In alternative embod-
iment, the time frames referenced above for performing
various actions may be varied as necessary to achieve
optimal and/or desired performance of the shredder.
[0038] Referring to Figs. 9, 10, 11, 12, and 13, alter-
native embodiments may include a feed opening protec-
tion structure generally at 64 that may be incorporated
with the thickness detecting system, the structure com-
prising an upper cover 66 and a plate 68. Both the upper
cover and the plate can be generally rectangular and
oriented to a longitudinal axis and a transverse axis. The
upper cover has an obverse side 70 and a reverse side
72 with a longitudinally-disposed feed opening 75 ex-
tending through the obverse side to the reverse side. The
plate 68 has a topside 71 and a bottom side 73, and is
located proximately to the feed opening at the obverse
side of the upper cover. In some embodiments, the upper
cover and the plate may be integrated. In other embod-
iments, the upper cover may be separate from the plate.
[0039] The plate 68 is configured with a touch structure
60, and the upper cover 66 is correspondingly configured
with a preferential power supply switch 76. The touch
structure includes a cam 78 including a fundamental cam
79 and a cam point 80 on the fundamental cam. The
fundamental cam is fixed on the plate, and the cam point
interacts with the touch point of the preferential power
supply switch. Alternately, the touch structure can be dis-
posed on the upper cover, and a preferential power sup-
ply switch can be disposed on the plate. The touch struc-
ture and the preferential power supply switch are de-
signed to interact with each other, and can be constitu-
ents of the feed opening protection system 64. The plate
is selectively positioned on the feed opening 75 and ro-

tates about an axis formed by the shaft 102. The shaft
rotates in the shaft hole 106 (as shown in Fig. 10). The
system operates such that when the plate is selectively
positioned to close the feed opening (as shown in Fig.
9), the touch structure interacts with the preferential pow-
er supply switch to switch off the power supply. On the
other hand, when the plate is selectively positioned to
open, or expose the feed opening (as shown in Fig. 12) ,
the touch structure interacts with the preferential power
supply switch to switch on the power supply. However,
when the plate is selectively positioned to open, or ex-
pose the feed opening and an unexpected item (i.e., other
than paper to be shredded) is fed into the feed opening,
the unexpected item forces up, that is, deflects, the plate
(as shown in Fig. 13) and interacts with the preferential
power supply switch to switch off the power supply.
[0040] Referring to Fig. 10, the plate 68 can be config-
ured on opposite sides of a transverse axis of the bottom
side, with one transverse side of the plate having a paper
stopper 88 extending downwards and inwards, relative
to the feed opening 75 (shown in Fig. 12), and the other
transverse side being formed with an indented pressing
area 104 in the middle section of the outer surface to
facilitate pressing. When the plate is lifted and the feed
opening is selectively opened, the paper stopper faces
downwards so that the paper fed to be shredded can
smoothly reach the shredding blade (not shown). Sealing
band 90 can facilitate sealing the feed opening, and also
can facilitate deflecting the plate should sealing band
come into contact with an unexpected item during shred-
der operation. Thus the sealing band also can be an el-
ement of the touch structure 60.
[0041] Referring to Fig. 13, deflecting the plate 68 ac-
tively switches off the power supply by the interaction of
the touch structure 60 on the preferential power supply
switch 76. Thus, the system provides user protection by
preferentially selecting between enabling or disabling the
power supply, while the feed opening 75 is accessible
and open. In addition, the system provides protection by
switching off the power supply both when the plate is
selectively positioned to close the feed opening; and, dur-
ing normal operation, when an unexpected item enters
the feed opening, and deflects the plate.
[0042] As indicated above, the preferential power sup-
ply switch 76 has a dual protection function. First-level
protection is provided when the plate 68 is selectively
positioned to close the feed opening 75 (as shown in Fig.
9), making it inaccessible and the power supply is
switched off and not electrically conductive. Second-level
protection is provided when the plate is selectively posi-
tioned to open the feed opening (as shown in Fig. 12),
and the plate switches on the power supply to perform
normal operation. In the event an unexpected item is in-
troduced into the feed opening, a noticeable force will
deflect the plate. The deflection causes the plate to in-
teract with the preferential power supply switch and to
switch off the power supply (as shown in Fig. 13).
[0043] The touch structure 60 and the preferential pow-
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er supply switch 76 can be integrated into a single-circuit
disconnection device which actively switches off the pow-
er supply whenever an unexpected item is fed into the
feed opening 75, and which functions reversely as a pas-
sive conducting device while feeding paper through the
feed opening. The preferential power supply switch is a
preferential disconnection device. Different from an or-
dinary safety switch, or a paper-full switch, whose func-
tion is realized, for example, by adopting a flip-flop in a
circuit of a paper shredder, the preferential power supply
switch has first-level priority in the power supply to protect
a user.
[0044] The upper cover 66 and the plate 68 refer to
separate structures able to seal the feed opening 75,
when the plate is selectively positioned to close the feed
opening. The upper cover and the plate also may be in-
tegrated. The plate and the upper cover are connected
such that the former can move separately, and be selec-
tively positioned, relative to the latter.
[0045] Referring to Fig. 12, when the plate 68 is posi-
tioned for paper shredding, the cam 78 on the plate press-
es the preferential power supply switch 76. In particular,
the cam point 80 presses the touch point 82 of preferential
power supply switch, thereby the power supply is
switched on and the paper shredder is placed in electrical
stand-by. A user then is able to shred paper through the
feed opening 74 which is exposed by the selectively po-
sitioned plate.
[0046] Referring to Fig. 13, when the shredder is op-
erating, in the case where a child or a user may acciden-
tally feed an unexpected item, such as a part of his/her
body, or a tie, or other article of clothing won by him/her,
the plate 68 will further deflect upwards to cause the cam
78 to disengage the power supply, or in particular, to
cause the cam point 80 to lose contact with the touch
point 82. As mentioned above, since the preferential pow-
er switch 76 has the first-level priority to switch off the
power supply, the entire paper shredder is switched off
and cannot function. Therefore, users and their personal
belongs are protected. Moreover, as shown in Fig. 11,
due to the adoption of an adjustable closing detent point
92 and an adjustable working detent point 94 on each
protruding block 96 on the bottom side 73 of the plate,
the protruding point 98 of the shaft base 100 is adjusted
to be accommodated in the closing detent point of the
plate when the plate is closed, and to be accommodated
in the working detent point of the plate when the plate is
opened.
[0047] While several embodiments have been de-
scribed in detail, it should be appreciated that various
modifications and/or variations may be made without de-
parting from the scope or spirit of the invention. In this
regard it is important to note that practicing the invention
is not limited to the applications described herein above.
Many other applications and/or alterations may be uti-
lized provided that such other applications and/or alter-
ations do not depart from the intended purpose of the
invention. Also, features illustrated or described as part

of one embodiment may be used in another embodiment
to provide yet another embodiment such that the features
are not limited to the embodiments described herein
above. Thus, it is intended that the invention cover all
such embodiments and variations as long as such em-
bodiments and variations come within the shredder of
the appended claims and its equivalents.

Claims

1. A thickness detecting system for a paper shredder,
comprising:

a first sensor positioned in a throat of the paper
shredder and configured to output a signal when
shredding material is inserted into the throat;
a lever arm extending into the throat, the lever
arm configured to rotate about an axis respon-
sive to contact with shredding media;
a spring coupled to the lever arm and configured
to provide resistance to the lever arm’s rotation;
a removable counterweight coupled to the lever
arm and configured to dampen the lever arm’s
rotation;
a second sensor configured to output a signal
when the lever arm rotates to a first position,
a third sensor configured to output a signal when
the lever arm rotates to a second position;
wherein
circuitry is coupled to the first sensor, second
sensor, third sensor, and a motor coupled to cut-
ting blades and the circuitry is configured to con-
trol the operation of the motor responsive to re-
ceiving signals from the first sensor, second sen-
sor, and/or third sensor.

2. The thickness detecting system for a paper shredder
of claim 1, wherein:

the circuitry is configured to prevent activation
of the motor responsive to receiving a signal
from the second sensor prior to operation of the
motor.

3. The thickness detecting system for a paper shredder
of claim 1, wherein:

the circuitry is configured to stop the motor re-
sponsive to receiving a signal from the third sen-
sor during operation of the motor.

4. The thickness detecting system for a paper shredder
of claim 1, wherein:

the circuitry is configured to reverse the motor
responsive to receiving a signal from the second
sensor prior to operation of the motor.
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5. The thickness detecting system for a paper shredder
of claim 1, wherein:

the circuitry is configured to reverse the motor
responsive to receiving a signal from the third
sensor during operation of the motor.

6. The thickness detecting system for a paper shredder
of claim 1, wherein:

the first sensor is an optical sensor configured
to output a signal if the sensor’s optical path is
blocked by the shredding media;
the second sensor is an optical sensor config-
ured to output a signal if the sensor’s optical path
is blocked by the proximal component of the le-
ver arm; and
the third sensor is an optical sensor configured
to output a signal if the sensor’s optical path is
blocked by the proximal component of the lever
arm.

7. The thickness detecting system for a paper shredder
of claim 1, wherein:

the removable counterweight is threaded into
the proximal component of the lever arm.

8. The thickness detecting system for a paper shredder
of claim 1, wherein:

the lever arm further comprises:

a rod extending along the axis of the lever
arm and separating the distal component of
the lever arm from the proximal component,
wherein the rod is coupled to the distal com-
ponent of the lever arm on one end and cou-
pled to the proximal component of the lever
arm on the other end; and
wherein the ratio between the length of the
distal component and the proximal compo-
nent of the lever arm is less than or equal
to 1:5; and
wherein the removable counterweight
equal to or greater than 10 grams.

9. The thickness detecting system for a paper shredder
of claim 1, wherein:

the lever arm further comprises:

a plurality of openings in the proximal com-
ponent of the lever arm,
the removable counterweight is coupled to
the lever arm through one of the plurality of
the openings.

10. The thickness detecting system for a paper shredder
of claim 1, wherein:

the system further comprises an override switch
coupled to the control circuitry, the override
switch configured to override the first and sec-
ond sensors.

11. The thickness detecting system for a paper shredder
of claim 10, wherein:

the override switch is further configured to in-
crease power to the motor for shredding overly-
thick media.

12. The thickness detecting system for a paper shredder
of claim 1, wherein:

the paper shredder comprises a feed opening
protection system comprising:

an upper cover having an obverse side and
a reverse side, the upper cover having a
paper feed opening there through;
a plate having a topside and a bottom side,
wherein the bottom side of the plate is dis-
posed proximate to the obverse side of the
upper cover, and wherein the plate is selec-
tively positioned to one of fully cover and
fully uncover the paper feed opening;
a touch structure configured to mechanical-
ly respond to contact therewith; and
a preferential power supply switch config-
ured to preferentially control a power supply
for performing a shredder protection in re-
sponse to the touch structure mechanically
responding;
wherein the upper cover is configured with
one of the touch structure or the preferential
power supply switch, and the plate is con-
figured with the other of the touch structure
or the preferential power supply switch, and
wherein the touch structure and the prefer-
ential power supply switch are configured
to engagingly interact to control the paper
power supply.

13. The thickness detecting system for a paper shredder
of claim 12, wherein:

the plate is selectively positioned to uncover the
paper feed opening, wherein the selective posi-
tion of the plate is deflected relative to the paper
feed opening, representing an unexpected item
being inserted into the paper feed opening, and
wherein the shredder plate engagingly interacts
the preferential power supply switch to switch
off the power supply.
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14. The thickness detecting system for a paper shredder
of claim 12, wherein:

the plate is selectively positioned to uncover the
paper feed opening, and wherein engagingly in-
teracting switches on the power supply.

15. The thickness detecting system for a paper shredder
of claim 12, wherein:

the plate is selectively positioned to cover the
paper feed opening, and wherein engagingly in-
teracting switches off the power supply.

16. A thickness detecting system for a paper shredder,
comprising:

the paper shredder comprises a feed opening
protection system comprising:

an upper cover having an obverse side and
a reverse side, the upper cover having a
paper feed opening there through;
a plate having a topside and a bottomside,
wherein the bottomside of the plate is dis-
posed proximate to the obverse side of the
upper cover, and wherein the plate is selec-
tively positioned to one of fully cover and
fully uncover the paper feed opening;
a touch structure configured to mechanical-
ly respond to contact therewith; and
a preferential power supply switch config-
ured to preferentially control a power supply
for performing a shredder protection in re-
sponse to the touch structure mechanically
responding;
wherein the upper cover is configured with
one of the touch structure or the preferential
power supply switch, and the plate is con-
figured with the other of the touch structure
or the preferential power supply switch, and
wherein the touch structure and the prefer-
ential power supply switch are configured
to engagingly interact to control the paper
power supply.

a first sensor positioned in a throat of the paper
shredder and configured to output a signal when
shredding material is inserted into the throat;
a lever arm extending into the throat, the lever
arm configured to rotate about an axis respon-
sive to contact with shredding media;
a spring coupled to the lever arm and configured
to provide resistance to the lever arm’s rotation;
a removable counterweight coupled to the lever
arm and configured to dampen the lever arm’s
rotation;
a second sensor configured to output a signal

when the lever arm rotates to a first position,
a third sensor configured to output a signal when
the lever arm rotates to a second position; and
circuitry coupled to the first sensor, second sen-
sor, and third sensor and configured to control
operation of a motor coupled to cutting blades
in the shredder;
wherein the circuitry is configured to prevent ac-
tivation of the motor and then reverse the motor
responsive to receiving a signal from the second
sensor prior to operation of the motor; and
wherein the circuitry is configured to stop and
then reverse the motor responsive to receiving
a signal from the third sensor during operation
of the motor.

17. A thickness detecting system for a paper shredder,
comprising:

a means for sensing and outputting a signal
when shredding material is inserted into the
throat of the shredder;
a means for detecting the thickness of shredding
material inserted into the throat;
a means for sensing and outputting a signal cor-
responding the shredding material exceeding a
first predetermined thickness;
a means for sensing and outputting a signal cor-
responding the shredding material exceeding a
second predetermined thickness;
a means for controlling the operation of a motor
coupled to cutting blades in the shredder such
that if the motor is not operating and shredding
material exceeding the first predetermined thick-
ness is inserted into the throat, the motor is re-
versed and such that if the motor is operating
and shredding material exceeding the second
predetermined thickness is inserted into the
throat, the motor is stopped and then reversed.
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