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Abstract of the Invention

A timer for controlling an appliénce Includes a bell chime assembly
having a striker, a torsion spring, and a bell. The striker is secured to the
torsion spring. The timer further includes a cam follower operatively
coupled to the torsion spring. The cam follower is operatively associated
with a cam assembly which includes a first cam and a second cam. The
first cam and the second cam are configured such that during manual
setting of the timer, the torsion spring is prevented from deflecting by an
amount sufficient to cause the striker to contact the bell whereby relatively

quiet manual setting of the timer is enabled.
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Mallory Docket No. M-7249

APPARATUS FOR PERMITTING QUIET MANUAL
SETTING OF AN APPLIANCE TIMER HAVING
A BELL CHIME ASSEMBLY ASSOCIATED THEREWITH

Technical Field of the Invention
The present invention relates generally to timing devices, and more

specifically to an apparatus for permitting quiet manual setting of an

appliance timer which has a bell chime assembly associated therewith.

Background of the Invention

Appliance timers are commonly used in many househoid
appliances, such as clothes dryers, dishwashers, and clothes washers.
The appliance timer controls operations of the appliance by actuating and
deactuating switches which start and stop various work operations within
the appliance such as a heated tumble operation in the case of a clothes
dryer. The switches within the appliance timer are actuated and
deactuated by interaction of a cam surface defined in a cam of the
appliance timer and a cam follower which is associated with a particular
switch.

Appliance timers typically have an audible tone generating device
assoclated therewith. Such a device is actuated at predetermined points
In time during an appliance cycle in order to alert an operator that the
appliance is nearing or at the end of the cycle. Certain appliance timers
which have heretofore been designed include an electric buzzer which
generates a buzzing tone when actuated by the timer. For example, in
the case of a clothes dryer, the buzzer is selectively actuated by the

appliance timer to alert the operator that the drying cycle is nearing
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completion thereby alerting the operator to remove his or her clothes from
the dryer in order to prevent wrinkling or the like.

In addition, it may be desirable to equip certain appliance models,
such as "high-end” models, with a tone generating device which emits a
more pleasant audible tone relative to electric buzzers which have
heretofore been designed. For example, a number of appliance timers
which have heretofore been designed include a bell chime assembly
which is selectively chimed by the appliance timer at predetermined points
in time during an appliance cycle.

However, use of appliance timers which include a bell chime
assembly have a number of drawbacks associated therewith. For
example, it is desirable to provide an appliance timer which may be
manually set by the operator in a quiet manner. In particular, it is
desirable to provide an appliance timer in which the bell is not chimed
during a period of time in which the operator manually sets the appliance
timer.

Hence, what is needed is an appliance timer which overcomes one
or more of the above-mentioned drawbacks. What is further needed is an

appliance timer which has an apparatus for permitting quiet manual

setting of the appliance timer.

Summary of the Invention

In accordance with a first embodiment of the present invention.
there is provided a timer for controlling an appliance. The timer includes a
bell chime assembly having a striker and a bell. The timer also includes a
motor having an operating state and an idle state. The timer further

Includes a first cam having a first cam neutral surface and a first cam
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valley surface. The first cam is rotated by the motor when the motor is in

the operating state, whereas the first cam is idle when the motor is in the
idle state. The timer yet further includes a second cam having a second
cam neutral surface, a second cam valley surface, and a strike preventing
transition cam surface interposed therebetween. The second cam is
rotated by the motor when the motor is in the operating state, whereas the
second cam is able to be manually rotated by an operator when the motor
Is In the idle state. Moreover, the timer includes a cam follower which is
positionable between a neutral position and a valley position. The cam
follower contacts the strike preventing transition cam surface during
movement of the cam follower from the neutral position to the valley
position when the motor is in the idle state, whereby the striker is
prevented from contacting the bell during manual rotation of the second
cam by the operator when the cam follower is aligned with the first cam
valley surface.

In accordance with a second embodiment of the present invention.
there is provided a timer for controlling an appliance. The timer includes a
bell chime assembly having a striker, a torsion spring, and a bell. The
striker is secured to the torsion spring. The timer also includes a motor
having an operating state and an idle state. The timer further includes a
cam follower operatively coupled to the torsion spring. The cam follower
Is positionable between a neutral position and a valley position. The timer
yet further includes a first cam having a first cam neutral surface and a
first cam valley surface. The first cam is rotated by the motor when the
motor Is in the operating state, whereas the first cam is idle when the
motor is in the idle state. Moreover, the timer includes a second cam

having a second cam neutral surface, a second cam valley surface, and a
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strike preventing transition cam surface interposed therebetween. The
second cam is rotated by the motor when the motor is in the operating
state, whereas the second cam is able to be manually rotated by an
operator when the motor is in the idle state. The strike preventing
transition cam surface is configured such that the torsion spring is caused
to deflect by a first amount when the cam follower is moved from the
heutral position to the valley position via contact with the strike preventing
transition cam surface. The first amount of deflection of the torsion spring
is Insufficient to cause contact between the striker and the bell, whereby
the striker is prevented from contacting the bell during manual rotation of
the second cam by the operator when the cam follower is aligned with the
first cam valley surface.

In accordance with a third embodiment of the present invention,
there is provided a timer for controlling an appliance. The timer includes a
bell chime assembly having a striker and a bell. The timer also includes a
motor having an operating state and an idle state. The timer further
includes a first cam having a first cam neutral surface and a first cam

valley surface. The first cam is rotated by the motor when the motor is in
the operating state, whereas the first cam is idle when the motor is in the
Idle state. The timer yet further includes a second cam having a second
cam neutral surface, a second cam valley surface, and a linearly inclined

ramp surface interposed therebetween. The second cam is rotated by the

motor when the motor is in the operating state, whereas the second cam
Is able to be manually rotated by an operator when the motor is in the idle
state. Moreover, the timer includes a cam follower which is positionable
between a neutral position and a valley position. The cam follower

contacts the linearly inclined ramp surface during movement of the cam
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follower from the neutral position to the valley position when the motor is
in the idle state, whereby the striker is prevented from contacting the bell
during manual rotation of the second cam by the operator when the cam
follower is aligned with the first cam valley surface.

It is therefore an object of the present invention to provide a new
and useful timer for controlling an appliance.

It is a further object of the present invention to provide an Improved

timer for controlling an appliance.

It iIs also an object of the present invention to provide an appliance
timer that may be manually set in a relatively quiet manner.

The above and other objects, features, and advantages of the

present invention will become apparent from the following description and

the attached drawings.

Brief Description of the Drawings

FIG. 1 is an exploded perspective view of an appliance timer which

incorporates the features of the present invention therein;

FIG. 2 is a front elevational view of the chime program cam of the

appliance timer of FIG. 1:

FIG. 3 is a front elevational view of the pulsar cam of the appliance

timer of FIG. 1;

FIG. 4 is a view similar to FIG. 2, but showing a second
embodiment of the chime program cam:

FIG. S is a view, partially in cross section, taken along the lines 5-5
of FIG. 1 which shows the chime program cam and the pulsar cam

positioned such that the striker is spaced apart from the bell: and
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FIG. 6 is a view similar to FIG. 5, but showing the chime program
cam and the pulsar cam positioned such that the striker is caused to

contact the bell.

Detailed Description of the Invention

While the invention is susceptible to various modifications and
alternative forms, specific embodiments thereof have been shown by way
of example in the drawings and will herein be described in detail. It
should be understood, however, that there is no intent to limit the
invention to the particular forms disclosed, but on the contrary, the
intention is to cover all modifications, equivalents, and alternatives falling
within the spirit and scope of the invention as defined by the appended

claims.

Referring now to FIG. 1, there is shown an appliance timer 10 for
controlling various work functions associated with an appliance, such as a
clothes dryer (not shown). The appliance timer 10 includes a housing 12,
a cover plate 14, a motor and gear train assembly 16, a cam assembly 18,
and a bell chime assembly 20. As shown in FIG. 1, the motor and gear
train assembly 16 and the bell chime assembly 20 are secured to an outer
surface 22 of the housing 12, whereas the cam assembly 18 is positioned
In an inner portion 24 of the housing 12.

The bell chime assembly 20 includes a brass bell 26 which is
secured on a bell mount 28, a striker 30 secured to one end of a torsion
spring 32, and an actuation lever 34. As shown in FIG. 1, the actuation
lever 34 has a cam follower portion 36 and a shaft portion 38. The cam
follower portion 36 is positioned within the inner portion 24 of the housing

12, whereas the shaft portion 38 extends through an aperture (not shown)
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defined in the housing 12. A coiled middle portion 42 of the torsion spring
IS concentrically mounted on the shaft portion 38 of the actuation lever 34.
Movement of the of the cam follower portion 36 of the actuation lever 34
in the general direction of arrow 44 of FIGS. 5 and 6 causes the torsion
spring and hence the striker 30 to be moved in the general direction of
arrow 92 of FIGS. 5 and 6. Conversely, when the cam follower portion 36
of the actuation lever 34 is moved in the general direction of arrow 46 of
FIGS. 5 and 6, the striker 30 is moved in the general direction of arrow 94
of FIGS. 5 and 6.

The cam assembly 18 is provided to selectively actuate a number
of switch assemblies 56 included in the appliance timer 10. In particular,
the cam assembly 18 includes a number of switch program cams 48, 50
and 52. The switch program cams 48, 50, and 52 cooperate with the
switch assemblies 56 in order to perform a number of switching functions
associated with operation of the appliance (not shown). For example, the
switch program cams 48, 50, and 52 may selectively make and/or break
the switch assemblies 56 in order to actuate and/or deactuate a dryer
motor or a heater associated with a clothes dryer (not shown).

The cam assembly 18 also includes a chime program cam 54
which is provided to selectively chime the bell chime assembly 20. The
program cams 48, 50, 52, and 54 are each non-rotatably secured to a
control shaft 58. Hence, rotation of the control shaft 58 in the general
direction of either arrow 60 or arrow 62 of FIGS. 5 and 6 likewise causes
rotation of the program cams 48, 50, 52, and 54 in the general direction of
arrows 60 and 62, respectively. The cam assembly 18 also includes a
pulsar cam 64. The pulsar cam 64 is rotatably coupled to the control shaft

58. Hence, the pulsar cam 64 may rotate relative to the control shaft 58

_7-
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The progrém cams 48, 50, 52, and 54 and the puisar cam 64 are
driven by the motor and gear train aséembly 16 when the motor thereof is
In an operating state. In particular, the motor and gear train assembly 16
iIncludes a pair of output pinions 66 and 68. The output pinion 66 is
meshingly engaged with a drive gear 70 which is non-rotatably secured to
the control shaft 58 by a pair of spring washers 72. Hence, rotation of the
output pinion 66 causes the drive gear 70 and therefore the program
cams 48, 50, 52, and 54 to be likewise rotated. The output pinion 68 on
the other hand is meshingly engaged with a number of gear teeth 74
defined in the pulsar cam 64. Hence, rotation of the output pinion 68
causes rotation of the pulsar cam 64 (see FIG. 3). It should be
appreciated that the when the motor and gear train assembly 16 is in an

idle state, the program cams 48, 50, 52, and 54 and the pulsar cam 64

are likewise idle. As shall be discussed below in more detail, the

appliance timer 10 may be manually set by an operator (not shown) when
the motor and gear train assembly 16 is in the idle state. It should be
noted that the motor and gear train assembly 16 is in the idle state when
no voltage is being applied across the terminals of the motor.

The program cams 48, 50, 52, and 54 are driven at a speed which

s different in magnitude than the speed at which the pulsar cam 64 is
driven. In particular, the output speed of the output pinions 66, 68 is
predetermined such that the program cams 48, 50, 52, and 54 are driven
at a speed which is slower than the speed at which the pulsar cam 64 is
driven. For example, the program cams 48, 50, 52, and 54 may be driven
at a rotational speed of 0.005 revolutions-per-minute, whereas the pulsar
cam 64 may be driven at a speed of 1.0 revolutions-per-minute.

Moreover, it should be appreciated that the program cams 48, 50, 52. and

_8-
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94 are driven by the motor and gear train assembly 16 in a direction which
IS opposite to the direction in which the pulsar cam 64 is driven. For
example, the output pinion 66 of the motor and gear train assembly 16
drives the program cams 48, 50, 52, and 54 in the general direction of
arrow 60 of FIGS. 5 and 6, whereas the output pinion 68 of the motor and

gear train assembly 16 drives the pulsar cam 64 in the general direction of

arrow 62 of FIGS. 5 and 6.
In addition to making and/or breaking the switch assemblies 56, the
cam assembly 18 also selectively chimes the bell chime assembly 20. In
particular, the chime program cam 54 cooperates with the pulsar cam 64
In order to selectively lift or drop the cam follower portion 36 of the
actuation lever 34. More specifically, as shown in FIG. 2, the chime
program cam 54 has a cam surface 80 defined therein which includes a
neutral surface 82, a number of cam valleys 76, and a number of strike
preventing transition cam surfaces 40. What is meant herein by the term
“strike preventing transition cam surface” is a cam surface which is
configured so as to gradually lower or raise the cam follower portion 36 of
the actuation lever 34 during rotation of the chime program cam 54
without causing the striker 30 to strike or otherwise contact the bell 26. In
particular, each of the strike preventing cam surfaces 40 includes a
number of linearly inclined ramped surfaces 78, 90. As shown in FIG. 3,
the linearly inclined ramp surfaces 78, 90 are positioned adjacent to the
cam valleys 76 thereby gradually increasing or decreasing the radius of
the cam surface 80 from/to the cam valleys 76 to/from the neutral surface

82.

It should be appreciated that although the strike preventing cam

surfaces 40 are herein described as including the linearly inclined ramp
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surfaces 78, 90 and have significant advantages thereby in the present
invention, certain of these advantages may be achieved by use of other
configurations in lieu of the linearly inclined ramp surfaces 78, 90. For
example, as shown in FIG. 4, the strike preventing cam surfaces 40 of the

chime program cam 54 may be configured to include step surfaces 96,

08.

The pulsar cam 64 has a cam surface 84 having a neutral surface
86 and a number of cam valleys 88 defined therein (see FIG. 3). The
chime program cam 54 is positioned relative the pulsar cam 64 such that
the cam surface 80 of the chime program cam 54 abuts or is otherwise
positioned adjacent to the cam surface 84 of the pulsar cam 64. Hence,
the cam surface 80 of the chime program cam 54 and the cam surface 84
of the pulsar cam 64 cooperate to control movement of the cam follower
portion 36 of the actuation lever 34. More specifically, if either the neutral
surface 82 of the chime program cam 54 or the neutral surface 86 of the
pulsar cam 64 is positioned so as to be located under or otherwise aligned
with the cam follower portion 36 of the actuation lever 34, the actuation
lever 34 is positioned in a neutral position thereby causing the striker 30 to
be positioned in a first position in which the striker 30 is spaced apart from
the bell 26 by a first distance as shown in FIG. 5. However, if the chime
program cam 54 and the puisar cam 64 are positioned such that one of
the cam valleys 76 of the chime program cam 54 and one of the cam
valleys 88 of the pulsar cam 64 are simuitaneously positioned under or
otherwise aligned with the cam follower portion 36 of the actuation lever
34, the actuation lever 34 is positioned in a valley position in which the
cam follower portion 36 thereof is positioned in the cam valleys 76 and 88

thereby positioning the striker 30 in a second position in which the striker

-10-



10

15

20

25

CA 02246074 1998-10-02

30 is spaced apart from the bell 26 by a second distance as shown in
solid lines in FIG. 6. If the actuation lever 34 is abruptly dropped into the
cam valleys 76 and 88 without contacting the linearly inclined ramp

surfaces 78, 90, the striker 30 will be urged in the general direction of
arrow 92 such that the torsion spring 32 will deflect or otherwise bow

beyond its second position by an amount sufficient to cause the striker 30

to contact the bell 26 as shown in phantom in FIG. 6. Thereafter, the
torsion spring 32 straightens (i.e. is no longer deflected) thereby
positioning the striker 30 in its second position as shown in solid lines in
FIG. 6. It should be appreciated that when the striker 30 makes such
contact with the bell 26, a chime is emitted from the bell chime assembly
20.

The configuration of the cam surfaces 80, 84 ailows for manual
setting of the appliance timer 10 without actuation (i.e. chiming or ringing)
of the bell chime assembly 20. In particular, when an operator of the

appliance turns or otherwise rotates a knob (not shown) coupled to the

control shaft 58 in the general direction of arrow 60 of FIGS. 5 and 6 in
order to manually set the appliance timer 10, the cam follower portion 36
of the actuation lever 34 is advanced along the neutral surface 82 and
thereafter gradually advanced down the linearly inclined ramp surface 78,
across the cam valley 76, and then gradually 'back up the linearly inclined

ramp surface 90. Similarly, when the operator of the appliance turns or
otherwise rotates the knob and hence the control shaft 58 in the general

direction of arrow 62 of FIGS. 5 and 6 in order to manually set the
appliance timer 10, the cam follower portion 36 of the actuation lever 34 is
advanced along the neutral surface 82 and thereafter gradually advanced

down the linearly inclined ramp surface 90, across the cam valley 76, and
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then gradually back up the linearly inclined ramp surface 78. It should be
appreciated that such graduai advancement of the cam follower portion
36 of the actuation lever 34 up and/or down the linearly inclined ramp
surfaces 78, 90 prevents the cam follower portion 36 from being abruptly
dropped into the cam valleys 76, 88 thereby moving the actuation lever 34
iInto and out of its valley position in a manner which causes the torsion
spring 32 to deflect or otherwise bow an amount which is less than the
amount required to cause the striker 30 to strike the bell 26. In particular,
such gradual advancement of the actuation lever 34 between its neutral
position and its valley position causes the striker 30 to be positioned in its
second position during the periods of time in which the actuation lever 34
Is positioned in its valley position, as shown in solid lines in FIG. 6. but
does not cause the torsion spring 32 to deflect or otherwise bow an
amount necessary to cause the striker 30 to strike the bell 26. Hence.
during manual setting of the appliance timer 10, the striker 30 is prevented

from striking the bell 26 thereby preventing a chime from being emitted

from the bell chime assembly 20.

It should also be appreciated that the cam follower portion 36 of the
actuation lever 34 does not advance along the linearly inclined ramp
surfaces 78, 90 in the manner described above uniess the pulsar cam 64
Is positioned such that one of the cam valleys 88 thereof is located under

or otherwise aligned with the cam follower portion 36. In particular, if the
pulsar cam 64 is positioned such that the neutral surface 86 thereof is
located under or otherwise aligned with the cam follower portion 36, the

cam follower portion 36 and hence the actuation lever 34 is prevented

from dropping into the cam valleys 76, 88 thereby positioning the striker
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30 in its first position in which the striker 30 is prevented from striking the
bell 26.

In operation, when the motor and gear train assembly 16 is in the
operating state, the output pinion 66 drives the drive gear 70 and hence
the program cams 48, 50, 52, and 54 in the general direction of arrow 60
of FIGS. 5 and 6 at a rotational speed of 0.005 revolutions-per-minute. As
the program cams 48, 50, 52, and 54 are rotated in such a manner, the
switch assemblies 56 are selectively actuated by the cam surfaces
defined in the switch program cams 48, 50, and 52 so as to cause various
work functions associated with the appliance to be performed such as
heater and tumbler motor operation. Simultaneously, the output pinion 68
drives the pulsar cam 64 in the general direction of arrow 62 of FIGS. 5

and 6 at a rotational speed of 1.0 revolutions-per-minute.

During such rotation of the chime program cam 54 and the pulsar
cam 64, if either the neutral surface 82 of the chime program cam 54 or
the neutral surface 86 of the pulsar cam 64 is positioned so as to be
located under or otherwise aligned with the cam follower portion 36 of the
actuation lever 34, the actuation lever 34 is positioned in its neutral
position thereby causing the striker 30 to be positioned in its first position
in which the striker 30 is spaced apart from the bell 26 by the first distance
as shown in FIG. 5. However, if the chime program cam 54 and the
pulsar cam 64 are positioned such that one of the cam valleys 76 of the
chime program cam 54 and one of the cam valleys 88 of the pulsar cam
64 are simuitaneously positioned under or otherwise aligned with the cam
foliower portion 36 of the actuation lever 34, the actuation lever 34 will
abruptly drop to its valley position in which the cam follower portion 36 is

positioned in the cam valleys 76 and 88 thereby causing the striker 30 to
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be urged in the general direction of arrow 92 of FIGS. 5 and 6. It should
be appreciated that when the actuation lever 34 is abruptly dropped into
the cam valleys 76 and 88 without contacting the linearly inclined ramp
surfaces 78, 90, the striker 30 will be urged in the general direction of
arrow 92 such that the torsion spring 32 will deflect or otherwise bow
beyond its second position by an amount sufficient to cause the striker 30
to contact the bell 26 as shown in phantom in FIG. 6. Thereafter, the
torsion spring 32 straightens (i.e. is no longer deflected) thereby
positioning the striker 30 in its second position as shown in solid lines in
FIG. 6. It should be appreciated that when the striker 30 makes such
contact with the bell 26, a chime is emitted from the bell chime assembly
20 thereby alerting the operator that the appliance (not shown) is nearing
or at the end of a given appliance cycle.

If the operator of the appliance desires to manually set the
appliance timer 10 when the motor and gear train assembly 16 is in the
idle state, he or she rotates or otherwise turns the knob (not shown)
coupled to the control shaft 58 in either the general direction of arrow 60
and/or arrow 62 of FIGS. 5 and 6. [t should be appreciated that such
rotation of the control shaft 58 causes the program cams 48, 50, 52, and
54 to be likewise rotated in the general direction of arrows 60 and/or 62,
respectively. Moreover, it should further be appreciated that the pulsar
cam 64 is idle (i.e. not moving) during such manual setting of the
appliance timer 10 since the motor and gear train assembly 16 is not
causing pinion 68 to be rotated. Hence, the pulsar cam 64 maintains the

position at which it was previously located by the output pinion 68 prior to

the manual setting of the appliance timer 10.
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If prior to manually setting the appliance timer 10 the pulsar cam 64
IS positioned such that the neutral surface 86 thereof is located under or
otherwise aligned with the cam follower portion 36 of the actuation lever
34, the bell chime assembly 20 is prevented from emitting a chime
therefrom. This is true since contact with the neutral surface 86 of the
pulsar cam 64 prevents the cam follower portion 36 and hence the
actuation lever 34 from dropping into one of the cam valleys 76
associated with the chime program cam 54.

Moreover, if prior to manually setting the appliance timer 10 the
pulsar cam 64 is positioned such that one of the cam valleys 88 defined
therein is located under or otherwise aligned with the cam follower portion
36 of the actuation lever 34, the cam follower portion 36 will follow the
cam surface 80 defined in the chime program cam 54 during manual
rotation thereof. In particular, if the operator of the appliance turns or
otherwise rotates the knob and hence the control shaft 58 in the general
direction of arrow 60 of FIGS. 5 and 6 in order to manually set the
appliance timer 10, the cam follower portion 36 of the actuation lever 34 is
advanced along the neutral surface 82 and thereafter gradually advanced
down the linearly inclined ramp surface 78, across the cam valley 76, and
then gradually back up the linearly inclined ramp surface 90 to the neutral
surface 82. Similarly, if the operator of the appliance turns or otherwise
rotates the knob and hence the control shaft 58 in the general direction of
arrow 62 of FIGS. 5 and 6 in order to manually set the appliance timer 10,
the cam follower portion 36 of the actuation lever 34 is advanced along
the neutral surface 82 and thereafter gradually advanced down the

linearly inclined ramp surface 90, across the cam valley 76, and then

gradually back up the linearly inclined ramp surface 78 to the neutral
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surface 82. It should be appreciated that such gradual advancement of
the cam follower portion 36 of the actuation lever 34 up and/or down the
linearly inclined ramp surfaces 78, 90 prevents the cam follower portion
36 from being abruptly dropped into the cam valleys 76, 88 thereby
moving the actuation lever 34 into and out of its valley position in a
manner which causes the torsion spring 32 to deflect or otherwise bow an
amount which is less than the amount required to cause the striker 30 to
strike the bell 26. In particular, such gradual advancement of the

actuation lever 34 between its neutral position and its valley position
causes the striker 30 to be positioned in its second position during the
periods of time in which the actuation lever 34 is positioned in its valley

position, as shown in solid lines in FIG. 6, but does not cause the torsion

spring 32 to deflect or otherwise bow an amount necessary to cause the

striker 30 to strike the bell 26. Hence, during manual setting of the
appliance timer 10, the striker 30 is prevented from striking the bell 26

thereby preventing a chime from being emitted from the bell chime

assembly 20.

It should therefore be appreciated from the above description that
the appliance timer 10 has a number of advantages relative to appliance
timers which have heretofore been designed. For example, the appliance
timer 10 may be manually set by the operator of the appliance in a quiet
manner. |n particular, during manual setting of the appliance timer 10, the
configuration of the cam surfaces 80, 84 respectively defined in the chime
program cam 54 and the pulsar cam 64 prevents the bell chime assembly
20 from emitting a chime therefrom.

While the invention has been illustrated and described in detail in

the drawings and foregoing description, such illustration and description is
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to be considered as exemplary and not restrictive in character, it being
understood that only the preferred embodiments have been shown and
described and that all changes and modifications that come within the

spirit of the invention are desired to be protected.
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What is claimed is:

1. A timer for controlling an appliance, comprising:

a bell chime assembly having a striker and a bell:

a motor having an operating state and an idle state;

a first cam having a first cam neutral surface and a first cam valley
surface, wherein (i) said first cam is rotated by said motor when said

motor is in said operating state, (ii) said first cam is idle when said motor

IS In said idle state;

a second cam having a second cam neutral surface, a second cam
valley surface, and a strike preventing transition cam surface interposed
therebetween, wherein (i) said second cam is rotated by said motor when
sald motor is in said operating state, and (ii) said second cam is able to be
manually rotated by an operator when said motor is in said idle state: and

a cam follower which is positionable between a neutral position and
a valley position, wherein said cam follower contacts said strike preventing

transition cam surface during movement of said cam follower from said
neutral position to said vailey position when said motor is in said idle
state, whereby said striker is prevented from contacting said bell during
manual rotation of said second cam by said operator when said cam

follower is aligned with said first cam valley surface.
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2. The timer of claim 1, wherein:

said strike preventing transition cam surface includes a linearly
inclined ramp surface which is interposed between said second cam
neutral surface and said second cam valley surface, and

said cam follower contacts said linearly inclined ramp surface
during movement of said cam follower from said neutral position to said
valley position when (i) said cam follower is aligned with said first cam

valley surface, and (ii) said motor is in said idle state.

3. The timer of claim 1, wherein said cam follower contacts said
first cam neutral surface so as to position said cam follower in said neutral
position when said motor is in said idle state, whereby said striker Is
prevented from contacting said bell during manual rotation of said second

cam by said operator when said cam follower is aligned with said first cam

neutral surface.

4. The timer of claim 1, further comprising:

a number of switch cams:
a number of switch assemblies operatively associated with said
switch cams: and

a control shaft,

wherein (i) said switch cams and said second cam are non-
rotatably coupled to said control shaft, and (ii) manual rotation of said

control shaft by said operator causes rotation of each of said switch cams

and said second cam.
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5. The timer of claim 1, wherein:

said bell chime assembly further comprises an actuation lever and
a torsion spring,

said cam follower is secured to said actuation lever,

sald actuation lever is secured to a first portion of said torsion
spring,

sald striker Is secured to a second portion of said torsion spring,
and

movement of said cam follower between said neutral position and

sald valley position causes movement of each of said actuation lever, said

torsion spring, and said striker.

6. The timer of claim 1, wherein:

said bell chime assembly further comprises a torsion spring,

sald striker is secured to said torsion spring,

said torsion spring is caused to deflect by a first amount when said
cam follower is moved from said neutral position to said valley position via
contact with said strike preventing transition cam surface, and

said first amount of deflection of said torsion spring is insufficient to

cause contact between said striker and said bell.

7. The timer of claim 6, wherein:

said torsion spring is caused to deflect by a second amount when
said cam follower drops from said neutral position to said valley position
without contacting said strike preventing transition cam surface, and

said second amount of deflection of said torsion spring is sufficient

to cause contact between said striker and said bell.
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8. A timer for controlling an appliance, comprising:

a bell chime assembly having (i) a striker, (i) a torsion spring, and

(1) a bell, wherein said striker is secured to said torsion spring;

a motor having an operating state and an idle state;
a cam follower operatively coupled to said torsion spring, said cam

follower being positionable between a neutral position and a valley
position;

a first cam having a first cam neutral surface and a first cam valley
surface, wherein (i) said first cam is rotated by said motor when said
motor is in said operating state, (ii) said first cam is idle when said motor
IS In said idle state:

a second cam having a second cam neutral surface, a second cam
valley surface, and a strike preventing transition cam surface interposed
therebetween, wherein (i) said second cam is rotated by said motor when
said motor is Iin said operating state, and (ii) said second cam is able to be
manually rotated by an operator when said motor is in said idle state,

wherein (i) said strike preventing transition cam surface is
configured such that said torsion spring is caused to deflect by a first

amount when said cam follower is moved from said neutral position to
said valley position via contact with said strike preventing transition cam
surface, and (ii) said first amount of deflection of said torsion spring is
insufficient to cause contact between said striker and said bell, whereby
said striker is prevented from contacting said bell during manual rotation
of said second cam by said operator when said cam follower is aligned

with said first cam valley surface.
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9. The timer of claim 8, wherein:

sald strike preventing transition cam surface includes a linearly
Inclined ramp surface which is interposed between said second cam
neutral surface and said second cam valley surface, and

sald cam follower contacts said linearly inclined ramp surface
during movement of said cam follower from‘ said neutral position to said
valley position when (i) said cam follower is aligned with said first cam

valley surface, and (ii) said motor is in said idle state.

10. The timer of claim 8, wherein said cam follower contacts said
first cam neutral surface so as to position said cam follower in said neutral
position when said motor is in said idle state, whereby said striker is
prevented from contacting said bell during manual rotation of said second
cam by said operator when said cam follower is aligned with said first cam

neutral surface.

11. The timer of claim 8, further comprising:

a number of switch cams,

a number of switch assemblies operatively associated with said

switch cams: and

a control shafft;

wherein (i) said switch cams and said second cam are non-
rotatably coupled to said control shaft, and (ii) manual rotation of said

control shaft by said operator causes rotation of each of said switch cams

and said second cam.
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12. The timer of claim 8, wherein:

said bell chime assembly further comprises an actuation lever and
a torsion spring,

said cam follower is secured to said actuation lever,

said actuation lever is secured to a first portion of said torsion
spring,

said striker is secured to a second portion of said torsion spring,
and

movement of said cam follower between said neutral position and

sald valley position causes movement of each of said actuation lever. said

torsion spring, and said striker.

13. The timer of claim 8, wherein:
said torsion spring is caused to deflect by a second amount when
said cam follower drops from said neutral position to said valley position

without contacting said strike preventing transition cam surface, and
sald second amount of deflection of said torsion spring is sufficient

to cause contact between said striker and said bell.
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14. A timer for controlling an appliance, comprising:

a bell chime assembly having a striker and a bell;

a motor having an operating state and an idle state:

a first cam having a first cam neutral surface and a first cam valley
surface, wherein (i) said first cam is rotated by said motor when said

motor is in said operating state, (ii) said first cam is idle when said motor

IS in said idle state;

a second cam having a second cam neutral surface, a second cam
valley surface, and a linearly inclined ramp surface interposed
therebetween, wherein (i) said second cam is rotated by said motor when
said motor is in said operating state, and (ii) said second cam is able to be
manually rotated by an operator when said motor is in said idle state: and

a cam follower which is positionable between a neutral position and

a valley position, wherein said cam follower contacts said linearly inclined

ramp surface during movement of said cam follower from said neutral
position to said valley position when said motor is in said idle state.
whereby said striker is prevented from contacting said bell during manual

rotation of said second cam by said operator when said cam follower is

aligned with said first cam valley surface.

15. The timer of claim 14, wherein said cam follower contacts said
first cam neutral surface so as to position said cam follower in said neutral
position when said motor is in said idle state, whereby said striker is
prevented from contacting said bell during manual rotation of said second

cam by said operator when said cam follower is aligned with said first cam

neutral surface.
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16. The timer of claim 14, further comprising:

a number of switch cams, |

a number of switch assemblies operatively associated with said
switch cams; and

a control shaft;

wherein (i) said switch cams and said second cam are non-
rotatably coupled to said control shaft, and (ii) manual rotation of said

control shaft by said operator causes rotation of each of said switch cams

and said second cam.

17. The timer of claim 14, wherein:

said bell chime assembly further comprises an actuation lever and
a torsion spring,

said cam follower is secured to said actuation lever,

sald actuation lever is secured to a first portion of said torsion
spring,

said striker is secured to a second portion of said torsion spring,

and

movement of said cam follower between said neutral position and

said valley position causes movement of each of said actuation lever. said

torsion spring, and said striker.
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18. The timer of claim 14, wherein:

said bell chime assembly furthef comprises a torsion spring,

said striker Is secured to said torsion spring,

said torsion spring is caused to deflect by a first amount when said
cam follower is moved from said neutral position to said valley position via
contact with said linearly inclined ramp surface, and

said first amount of deflection of said torsion spring is insufficient to

cause contact between said striker and said bell.

19. The timer of claim 18, wherein:

sald torsion spring is caused to deflect by a second amount when
said cam follower drops from said neutral position to said valley position
without contacting said linearly inclined ramp surface, and

sald second amount of deflection of said tbrsion spring is sufficient

to cause contact between said striker and said bell.

-26-



CA 02246074 1998-10-02




Fig. 2

CA

02246074 1998-10-02

84

> i
O C.‘.- TR



CA 02246074 1998-10-02

62

?\
?"
-

92

5
N
T I I

II, I II

/l I

\\\ NN\

\
41”

\\\\\\\\\\\\\\

\- |

77

A n 44
\ A\
N \ /
\ \
\} N 4/
\ N ”
\ N~ 36
40--N ‘ \
\ B
\ \
\ W
N N
\ N 12
N \
\. I\
N\ Q

7/

N\
\\\\\\\\\\\\\\ ™\wawwaanmaae

F1g. S

/a



CA 02246074 1998-10-02

. II,/ vy T

' NN\\7/. \§ Il
o\\\\\\/, 1]
QAW NWN N TETETANEIY

N
\
\

y AL 77 2

207 77

N
@)

//I

/s

S\
\ \
\\\\\\\\\\\\\\.\\ RTNNTNTSRSS

’ \ |

v/

Fig. 6






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - abstract drawing

