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1              TAMPER RESISTANT ROTATIONAL LOCKING MECHANISM
FOR AN ENCLOSURE                       BACKGROUND OF THE INVENTION
The present invention relates to locking mechanisms 5     that are simple
and low cost and more particularly to        such locking mechanisms that
also resist being unlocked        by means of tampering without the
required key.             Simple, low cost locking mechanisms such as are
used        to lock washroom dispensers for example, can be unlocked 10
by means of a camming motion induced by the rotation of a        key into a
cam twister component. Such cam twister        components can have a
surface that is exposed to the        public and can contain a
square-shaped recess matching        the square-shaped cross-section of the
key. While 15    proving to be cost effective and easy to use, this lock
design is subject to being unlocked by tampering without        the key.
The locking mechanism could be activated        without the key by using
one's finger on the publicly        exposed surface of the cam twister or
by sticking an 20     object such as a pen, pencil or screwdriver into the
square-shaped recess and rotating. The friction between        the surface
of the cam twister and one's finger (or the        object) often proved
sufficient to allow the application        of enough torque to rotate the
cam twister and thus 25     unlock the mechanism without the key.
OBJECTS AND SUMMARY OF THE INVENTION             It is a principal object
of the present invention to        provide a locking mechanism that is
simple and low cost        yet resistant to being unlocked by means of
tampering 30     without the required key.             It is another
principal object of the present        invention to provide a rigid
enclosure with an access        door that is secured by a locking mechanism
that is        simple and low cost yet resistant to being unlocked by 35
means of tampering without the required key.     
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2              Additional objects and advantages of the invention
will be set forth in part in the description which        follows, and in
part will be obvious from the        description, or may be learned by
practice of the  5     invention.  The objects and advantages of the
invention        may be realized and attained by means of the
instrumentalities and combinations particularly pointed        out in the
appended claims.             To achieve the objects and in accordance with
the 10     purpose of the invention, as embodied and broadly
described herein, the locking mechanism of the present        invention is
contained within part of a rigid enclosure        and secures access to the
interior of this enclosure.        Access to the interior of the enclosure
may be provided 15     by a door defining part of the enclosure and having
an        interior surface facing the interior space of the
enclosure when closed. At least one hook member can        extend from the
interior surface of the door.             The locking mechanism includes a
spin bushing, a 20     star cam twister, and a latch member.  The latch
member        can be configured and disposed so that axial movement of
the latch member, unlocks the locking mechanism. The        latch member
can include at least one hook member        configured and disposed to
engage a corresponding hook 25     member on the door to secure the door
and close access to        the interior space of the enclosure.
The star cam twister provides a rotational member        configured with an
axial recess that receives the key.        The star cam twister is
rotatably disposed relative to 30     the rigid enclosure and held against
axial movement        relative thereto.             The spin bushing is
rotatably disposed relative to        the rigid enclosure and held against
axial movement        relative thereto. The spin bushing is spaced apart
from 35     the star cam twister so that rotation of the spin bushing     
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3         cannot rotate the star cam twister. However, the spin
bushing has an axially extending through hole that is        aligned with
the axial recess of the star cam twister.             The geometry of the
recess of the star cam twister 5     and the geometry of the through hole
in the spin bushing        are complementary such that any key conforming
to the        geometry of the spin bushing's through hole, can be
inserted into the recess of the star cam twister in a        manner that
permits the key to rotate the star cam 10     twister.  One end of the
latch member is configured to        engage one end of the star cam twister
so that rotation        of the star cam twister causes axial movement of
the        latch member. However, a means is provided for axially
biasing the latch member in the locked position. The 15     latch member
can be configured and disposed so that axial        movement of the latch
member against the biasing means,        unlocks the locking mechanism.
The accompanying drawings, which are incorporated in        and constitute
a part of this specification, illustrate 20     one embodiment of the
invention and, together with the        description, serve to explain the
principles of the        invention.                    BRIEF DESCRIPTION OF
THE DRAWINGS             Fig. 1 is a front plan view of a presently
preferred 25     embodiment of the present invention in an embodiment of a
wall mounted dispenser of paper products, with portions        shown in
chain-dashed line to indicate disposition behind        a solid member in
the view shown;             Fig. 2 is a partial cross-sectional and partial
side 30     plan view taken from the perspective looking in the
direction of arrows numbered 2--2 in Fig. 1, with        portions shown in
chain-dashed line to indicate an open        disposition of the door
component;             Fig. 3 is a partial cross-sectional and partial side
35     plan view taken from the perspective looking in the      
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4         direction of arrows numbered 3--3 in Fig. 2;             Fig. 4
is a partial cross-sectional and partial side        plan view taken from
the perspective similar to that        shown in Fig. 3;  5          Fig. 5
is an elevated perspective assembly view of        components and portions
thereof of a presently preferred        embodiment of the invention; and
Fig. 6 is a partial side plan view of components        shown in Fig. 4
taken from the perspective looking in the 10     direction of arrows
numbered 6--6 in Fig. 4, with the        locked position shown in
chain-dashed line and the        unlocked position shown in solid line.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS            Reference now
will be made in detail to the 15    presently preferred embodiments of the
invention, one or        more examples of which are illustrated in the
accompanying drawings. Each example is provided by way        of
explanation of the invention, not limitation of the        invention. In
fact, it will be apparent to those skilled 20     in the art that various
modifications and variations can        be made in the present invention
without departing from        the scope or spirit of the invention. For
instance,        features illustrated or described as part of one
embodiment, can be used on another embodiment to yield a 25     still
further embodiment.  Thus, it is intended that the        present invention
cover such modifications and variations        as come within the scope of
the appended claims and their        equivalents. The same numerals are
assigned to the same        components throughout the drawings and
description. 30          The locking mechanism of the present invention
desirably is used to secure access to the interior of a        rigid
enclosure and has its locking components housed        within said
enclosure. The present invention desirably        functions in a locking
mechanism wherein axial movement 35     of the latch member selectively
produces the     
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5         transformation of the operational mode of the locking
mechanism from locked to unlocked and vice versa.        Moreover, in a
locking mechanism according to the present        invention, rotational
motion of the key produces the 5     desired unlocking motion of the latch
member by means of        a configuration of cams interacting between the
latch        member and a rotational member that receives the key. In
addition, the locking mechanism is capable of functioning        regardless
of its orientation relative to the direction 10     of the force of
gravity.            A presently preferred embodiment of the locking
mechanism according to the present invention is shown in       solid lines
in Fig. 2 and dashed lines in Fig. 1 and is       represented generally by
the numeral 20. The locking 15    mechanism is contained within part of a
rigid enclosure,        which takes the form of a dispenser 22 of paper
towels in        the embodiment shown in Fig. 1. Dispenser 22 is formed
of rigid plastic material and has a clear plastic door 23        that is
hinged near the side of door 23 opposite 20    mechanism 20.  Door 23 is
latched shut near mechanism 20.        As shown in dashed line in Fig. 2,
door 23 opens away        from the plane of Fig. 1 and toward the viewer by
pivoting about the hinge (not visible in the view shown        in Figs. 1
and 2). As shown in Fig. 2, door 23 has at 25     least one hook member 26,
and desirably three hook        members 26 are symmetrically disposed along
the height of        the surface of door 23 that faces the interior of
dispenser 22 and adjacent locking mechanism 20. Other        than the
components dealing more particularly with 30     locking mechanism 20 to be
described more fully below,        the remaining components of dispenser 22
are configured,        positioned and function as described in application
serial no. 08/534,179, which is hereby incorporated        herein by this
reference. 35          The locking mechanism of the present invention      
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6         includes a star cam twister that provides a rotational
member configured with an axial recess that receives the        key. As
shown in Fig. 5 for example, a star cam twister        30 defines a
longitudinal axis 31. Star cam twister 30  5     is desirably formed as a
component shaped with        cylindrical symmetry disposed about central
longitudinal        axis 28. Thus, star cam twister 30 defines a first
axially extending member having a first end 31 and a        second end 32
disposed opposite the first end. A 10     circumferentially extending
groove 33 is formed in the        exterior surface of star cam twister 30
and oriented        about midway between first end 31 and second end 32. As
shown in Fig. 5, groove 33 is configured to rotatably        receive a
retainer clip 34. 15         As shown in Figs. 2-4 for example, star cam
twister        30 is rotatably held in the interior space of the rigid
enclosure formed by dispenser 22. As shown in Figs. 3        and 4 for
example, first end 31 of twister 30 is passed        through an opening
with a circular cross-section formed 20     in a flange 24 that in turn
forms part of the interior of        dispenser 22. Star cam twister 30 is
rotatably held by        retainer 34 and a shoulder 35. As shown in Fig. 5
for        example, shoulder 35 is integrally formed as part of the
outer surface of twister 30 and extends circumferentially 25
therearound.  Retainer 34 and shoulder 35 prevent axial        movement of
star cam twister 30 relative to dispenser 22        but permit rotational
movement relative thereto.             As shown in Figs. 3 and 5, an
axially extending        first opening 36 is defined as a recess in first
end 31 30     of star cam twister 30.  The transverse cross-sectional
shape of first opening 36 is in the configuration of a        star that has
squared apexes 37, i.e., apexes 37 forming        a right angle. As shown
in Figs. 4 and 5, second end 32        of star cam twister 30 is configured
with an axially 35     extending first cam member 38 surrounded by a
cylindrical     
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7        wall 39.  First cam member 38 is configured for engaging       a
cam receiving member 46 (described below) whereby       rotation of the cam
receiving member by first cam member       38 effects opening of the
locking mechanism. As shown in 5     Figs. 4 and 5, first cam member 38 has
a generally        triangular profile in an axial cross-section.
As shown in Fig. 1 for example, an axially extending        latch member 40
is mounted for axial movement relative to        the interior of the rigid
enclosure formed by dispenser 10     22. As shown in Fig. 2 for example,
each of a plurality        of spaced apart ribs 43 formed in dispenser 22
is        slidably received in a corresponding C-track 44, which is
integrally formed along the length of latch member 40.        As shown in
Fig. 2, latch member 40 has at least one hook 15    member 45 configured in
a first end 41 to selectively        engage and disengage a mating hook
member 26 to        respectively lock and unlock the locking mechanism.
Three hook members 45 are provided in the embodiment        shown and are
spaced at equal intervals along the length 20     of latch member 40.
As shown in Figs. 4 and 5 for example, latch member        40 has a second
end 42 that is configured with a cam        receiving member 46 for
engaging the first cam member 38        of star cam twister 30. Cam
receiving member 46 is 25     configured so that rotation of cam member 38
results in        axial movement of latch member 40 as cam member 38 rides
along the undulating surface of cam receiving member 46.             A
means is provided for biasing the latch member        against axial
movement, which axial movement is produced 30     by rotation of the first
cam member 38 to ride on cam        receiving member 46. As embodied herein
and shown in        Fig. 2 for example, a means for biasing the latch
member        40 against such axial movement caused by rotation of the
first cam member 38, can include a compression spring 47. 35    As shown in
Fig. 3, at least one portion of spring 47, in     
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8         this case a first end 48 of spring 47, is fixed against
axial movement relative to the rigid enclosure. As shown        in Figs. 3
and 4 for example, another portion of spring        47, in this case a
second end 49 of spring 48, which 5     second end 49 is disposed opposite
first end 48 of spring        47, butts against a retainer 25 connected to
latch member        40. So configured and disposed, spring 47 biases latch
member 40 so as to remain in the locked position, which        is effected
as each hook member 45 of latch member 40 10     engages its corresponding
mating hook member 26.             The locking mechanism of the present
invention        further includes a spin bushing. As shown in Figs. 3 and
5, a spin bushing 50 defines a second axially extending
cylindrically-shaped member having a first end 51 and a 15     second end
52 disposed opposite the first end.  As shown        in Figs. 3 and 5, spin
bushing 50 is rotatably held by a        retainer 27 in the interior space
of the rigid enclosure.        As shown in Fig. 3, second end 52 of spin
bushing 50 is        nested in a countersunk portion of an opening 29
through 20     the outer wall of dispenser 22.  Retainer 27 is fixed to
a groove 53 (Fig. 5) around the circumference of spin        bushing 50 and
butts against the interior side of the        outer wall of dispenser 22,
which is the interior of the        rigid enclosure, and allows spin
bushing 50 to rotate 25     freely within the opening in the outer wall of
dispenser        22.             As shown in Fig. 3, first end 51 of spin
bushing 50        is disposed apart from and facing the first end 31 of
star cam twister 30. An axial gap, which at a minimum 30     should be 1/16
of an inch, must be maintained between the        spin bushing 50 and the
star cam twister 30. As shown in        Figs. 3 and 5, first end 51 of spin
bushing defines an        axially extending second opening 54 that forms a
second        recess therein. As shown in fig. 3 for example, second 35
opening 54 is aligned with first opening 36.  Moreover,     
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9        as shown in Figs. 3 and 5, the transverse cross-sectional
shape of second opening 54 is configured so that it can       be
non-rotatably received within the star-shaped cross-       sectional shape
of the first opening 36 of the star cam 5     twister.  In other words, a
key 55 that is configured       with the same transverse cross-sectional
shape as second       opening 54, has a shape that can be inserted into
first       opening 36 and held non-rotatably within first opening 36
of star cam twister 30. In the embodiment shown, a 10     squared-apex,
star geometry has been chosen for the first       opening 36, and a
complementary square geometry has been       used for the second opening 54
and for the key 55.       However, other complementary geometries could be
used to       achieve the same effect. For example, an equilateral 15
triangle-apex, star geometry could be used for the first        opening 36,
and a complementary equilateral triangle        geometry could be used for
the second opening 54 and for        the key 55.             In operation,
axial movement of the latch member 40 20     selectively produces the
transformation of the        operational mode of the locking mechanism from
locked to        unlocked and vice versa. The star cam twister 30,
retainers 25, 27, 34, latch member 40, compression spring        47, spin
bushing 50, and key 55, are shown in an assembly 25    view in Fig. 5.
Except for the key 55, all of these        components are enclosed within
the rigid structure 22,        which in this case happens to be a paper
towel dispenser.        The only exposed surface of the mechanism is one
circular-shaped second end 52 of the spin bushing 50, 30     which has a
square through hole 54.  The spin bushing 50        is held securely in
place by retainer 27 within the        opening 29 in the enclosure 22.
However, spin bushing 50        is able to rotate freely a full 360 degrees
in either the        clockwise or counter-clockwise direction. Located 35
axially in line with but spaced apart from a first end 51     
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10        of spin bushing 50, is the star cam twister 30.  The       first
opening 36 of star cam twister 30 is positioned       such that the star
geometry (Fig. 5) faces toward and       axially aligned with the square
through hole54 of spin 5    bushing 50.  The second end 32 of star cam
twister 30        contains the cam member 38, which engages the cam
receiving member 46 of the latch member 40.             The retainer 34
holds the star cam twister 30        securely within the enclosure 22 and
precludes star cam 10     twister 30 from axial movement relative to the
enclosure        and the spin bushing 50. However, the retainer 34 allows
star cam twister 30 to rotate about its central axis a        full 360
degrees, either clockwise or counter-clockwise,        when subjected to a
torque of at least 6 in-lbs. The 15     amount of torque required to effect
rotation of star cam        twister 30 is a function of the strength of the
compression spring 47, which applies the axially directed        force that
governs how much torque must be applied to        axially displace latch
member 40. 20          To operate the rotational locking mechanism of the
present invention, the key 55 is inserted into the spin        bushing 50,
which has a through hole 54 matching the        transverse cross-sectional
shape and size of the key 55.        With the key inserted only into the
second opening 54 of 25     the spin bushing 50, rotating the key 55 at
this point        will not unlock the mechanism, because only the spin
bushing 50 will rotate. The key 55 must be further        inserted axially
until the key hits the star geometry of        the first opening 36 of star
cam twister 30. At this 30     point, rotating the key 55 will cause the
square cross        section of the key 55 to align itself with one of the
eight possible squared mating positions within the star        cam twister
30. At this point, key 55 will become held        non-rotatably with
respect to star cam twister 30, and a 35    minimum torque of about 6
in-lbs will rotate the star cam    
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11        twister 30 and thus allow the rotational lock mechanism       to
become unlocked and accordingly unlock the enclosure       of the
illustrated embodiment.            To understand the tamper proofing
features of the 5     invention, consider the following.  Once a would-be
tamperer determines that the spin bushing 50 is the       access point for
the locking mechanism, the tamperer may       try to unlock the mechanism
by applying an axially       directed force into the second opening 54 of
the spin 10    bushing 50.  However, the tamperer's action fails to have
the intended unlocking effect. Rotating the spin bushing        50 with
one's finger simply rotates the spin bushing 50.        The axial gap
between the spin bushing 50 and star cam        twister 30 prevents the
transmission of rotational motion 15    via frictional engagement between
the two components.             If the tamperer forces a tapered object
such as a        pen, pencil or screwdriver blade into the square-shaped
opening 54 of the spin bushing 50 and rotates the spin        bushing, the
same futile effect is produced. Rotating 20     the spin bushing 50 does
not cause rotation of the star        cam twister 30. This same ineffective
result occurs upon        forcing any object larger than the opening 54
into the        spin bushing 50.             Any object which is smaller
than the opening 54 in 25     the spin bushing 50, no matter what the
shape, will        successfully travel through the spin bushing 50 and, if
axially-directed motion toward the spin bushing is        continued, will
make contact with the star cam twister        30. However, since the object
is smaller than the second 30    opening 54 in the spin bushing 50,
rotation of said        object will not allow it to engage into any of the
locking positions in the first opening 36 of the star cam        twister
30. The star cam twister requires an object the        exact size and shape
of the key 55. Thus, the tampering 35    object will simply rotate within
the first opening 36 of     
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12         the star cam twister 30 without rotating the star cam
twister. Any frictional forces that can develop, would        not be
substantial enough to overcome the rotational        resistance supplied by
the compression spring 47.  5          The same result occurs with an
object that is        smaller overall and of different cross section than
the        opening 54 in the spin bushing 50 but has one edge the
same size of the opening 54. An example would be knife,        or a
straight blade screwdriver or, however unlikely, a 10     triangular shaped
tool.             By incorporating the spin bushing 50 together with
the uniquely positioned and configured star cam twister        30 with its
first opening 36 having a geometry compatible        with the second
opening 54 of bushing 50, the locking 15    mechanism of the present
invention resists being unlocked        by any means other than with the
intended key 55 having        the corresponding geometry.             While
a preferred embodiment of the invention has        been described using
specific terms, such description is 20     for illustrative purposes only,
and it is to be        understood that changes and variations may be made
without departing from the spirit or scope of the        following claims.
In the illustrative embodiment shown        in the drawings, the spin
bushing and the star cam 25     twister are shown functioning with a
rotational locking        mechanism, which is described in more detail in
application serial no. 08/534,179, which is hereby        incorporated
herein by this reference. However the        novelty of these components
can be applied to other 30     rotational type locking mechanisms as well.
These new        components prevent activation of the rotational locking
mechanism, except through the use of the approved key        (Fig. 5), as
explained above for example.      
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13             WHAT IS CLAIMED IS:                 1.  A tamper-resistant
locking mechanism for            restricting access to the interior space
of a rigid            enclosure, comprising:                 a star cam
twister defining a longitudinal axis,  5        said star cam twister
defining a first axially extending            member having a first end and
a second end disposed            opposite said first end, said first end of
said star cam            twister being configured with an axially extending
first            opening having a star-shaped transverse cross-sectional 10
shape, said second end of said star cam twister being            configured
with an axially extending first cam member,            said star cam
twister being rotatably held in the            interior space of the rigid
enclosure, said cam member            being configured for engaging a cam
receiving member 15        whereby rotation of said first cam member
effects opening            of the locking mechanism; and                 a
spin bushing, said spin bushing being rotatably            held in the
interior space of the rigid enclosure, said            spin bushing
defining a second axially extending member 20        having a first end and
a second end disposed opposite            said first end, said spin bushing
defining an axially            extending second opening having a transverse
cross-            sectional shape that can be non-rotatably received within
said star-shaped cross-sectional shape of said first 25        opening of
said star cam twister, said first end of said            spin bushing being
disposed apart from and facing said            first end of said star cam
twister.                2.  A mechanism as in claim 1, further comprising:
an axially extending latch member having a first end           configured
to selectively engage and disengage a hook           member to respectively
lock and unlock the locking 5        mechanism, said latch member having a
second end being           configured with a cam receiving member for
receiving said           first cam member.      
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14                 3.  A mechanism as in claim 2, wherein said cam
member and said cam receiving member are configured so           that
rotation of said first cam member effects axial           movement of said
latch member.                 4.  A mechanism as in claim 3, further
comprising:                 a means for biasing said latch member against
axial           movement upon rotation by said first cam member.
5.  A mechanism as in claim 4, wherein said means           for biasing
said latch member against axial movement,           includes a spring
having at least one portion fixed           against axial movement relative
to the rigid enclosure.                 6.  A rigid enclosure with a
tamper-resistant           locking mechanism for restricting access to the
interior           space of the enclosure, comprising:                 a
wall defining the rigid enclosure and surrounding 5         the interior
space thereof;                 a star cam twister defining a longitudinal
axis,            said star cam twister defining a first axially extending
member having a first end and a second end disposed            opposite
said first end, said first end of said star cam 10         twister being
configured with an axially extending first            opening having a
star-shaped transverse cross-sectional            shape, said second end of
said star cam twister being            configured with an axially extending
first cam member,            said star cam twister being rotatably held in
the 15         interior space surrounded by said wall of the rigid
enclosure, said cam member being configured for engaging            a cam
receiving member whereby rotation of said first cam            member
effects opening of the locking mechanism; and                 a spin
bushing, said spin bushing being rotatably 20        held in the interior
space surrounded by said wall of the            rigid enclosure, said spin
bushing defining a second            axially extending member having a
first end and a second            end disposed opposite said first end,
said spin bushing            defining an axially extending second opening
having a      
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15  25         transverse cross-sectional shape that can be non-
rotatably received within said star-shaped cross-            sectional
shape of said first opening of said star cam            twister, said first
end of said spin bushing being            disposed apart from and facing
said first end of said 30         star cam twister.                 7.  A
mechanism as in claim 6, further comprising:                 a door defined
in said wall and having an interior            surface facing the interior
space when closed, said door            defining at least one hook member
extending from said  5         interior surface;                 an axially
extending latch member having a first end            configured to
selectively engage and disengage said hook            member to
respectively lock and unlock the locking            mechanism, said latch
member having a second end being 10         configured with a cam receiving
member for receiving said            first cam member.                 8.
A mechanism as in claim 7, wherein said cam            member and said cam
receiving member are configured so            that rotation of said first
cam member effects axial            movement of said latch member.
9.  A mechanism as in claim 8, further comprising:                 a means
for biasing said latch member against axial            movement upon
rotation by said first cam member.                 10. A mechanism as in
claim 9, wherein said means            for biasing said latch member
against axial movement,            includes a spring having at least one
portion fixed            against axial movement relative to the rigid
enclosure.    


