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{571 ABSTRACT

A timer for a dryer includes an axially movable shaft
operated by a face cam and carrying a movable gear
which provides different gear ratios in a gear train be-
tween the timer motor and a camstack. The driving
arrangement reduces the drive speed of the camstack
so that only a small portion of the timer dial is utilized
during the time in which the face cam shifts the gear
train into the low speed mode of operation. Another
cam mounted for mutual rotation with a gear which is
ahead of the movable gear and thereby unaffected by
the gear shifting operation includes a lobe which oper-
ates a contact in series with the dryer drive motor to
provide intermittent operation of the motor and thus
intermittent tumbling of the clothes in the rotatable
drum driven by the drive motor.

9 Claims, 7 Drawing Figures
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: 1
- MULTISPEED TIMER DRYER CONTROL

BACKGROUND OF THE INVENTION

1. Field of the Invention ;

This invention relates to a multispeed timer dryer
control which provides intermittent tumbling of clothes
in order to prevent setting of wrinkles and provides this
antiwrinkle operation over an extended period of time
while utilizing only a small portion of the timer dial for
this anti-wrinkle function. ‘

2. Description of the Prior Art

In U.S. Pat. No. 3,286,359, issued Nov. 22, 1966 and
assigned to Whirlpool Corporation, Carrol A. Orr and
Samuel J. Miller disclose the use of an auxiliary timer
operated cam for pulsing the drive motor of a dryer to
provide an intermittent fluffing action during a cool
down interval. In another embodiment, the timer is still
employed; however, the intermittent operation of the
drive motor is provided by a thermal switch which com-
prises a bimetallic switch contact. .. ,

The art. also generally recognizes the provision of
shiftable gears for drivinga plurality of gear trains at
different speeds. In U.S. Pat. No. 3,571,945, issued
Mar. 23, 1971 and assigned to Whirlpool Corporation,
Alvin J. Elders discloses a dryer control which includes
two camstacks, one of which operates continuously to
pulse the dryer drive motor and the other of which is
engaged and disengaged with the dryer motor under
the control of a bimetal strip connected in series with
the dryer motor to control the dryer operational cycles.
The art further recognizes other techniques for shifting
gears to provide driving plural gear trains at different
speeds. - A

SUMMARY OF THE INVENTION

Itis highly desirable and the primary object of this in-
vention to provide intermittent tumbling of the clothes
in a clothes dryer during an extended interval or anti-
wrinkle cycle after the drying process is complete, as an
anti-wrinkle function, while timing the anti-wrinkle
cycle under the control of the timer motor, and more
specifically while utilizing only a small. portion of the
timer dial for the anti-wrinkle cycle.

A multispeed timer dryer control is provided, accord-
ing to the invention, with a first cam for operating
contacts to periodically pulse the dryer drive motor,
and a second cam for shifting gears in the gear train be-
tween the timer motor and the program control cam-
stack and timer dial so that the camstack and timer dial
rotate only a small amount during an anti-wrinkle cy-
cle:-The first cam is mounted for mutual rotation with
a gear which is engaged with a gear or output pinion of
the timer motor. This cam is so dimensioned and its
speed of rotation, in the embodiment discussed below,

is such as to energize the drive motor for ten seconds.

for each revolution of the cam, the cam rotation at 1/5
rpm. The other or second cam is constructed in the
form of a face cam on the side of one cam in the cam-
stack. A cam follower for this cam is in the form of an
axially slidable and rotatable shaft which carries a first
gear engaged in a gear train to the timer motor and a
second gear for engagement with a gear carried by the
camstack shaft. The second gear carried by the axially

shiftable shaft has, in the embodiment discussed below, -

a first number of téeth thereabout at one axial position
and a second numiber of teeth thereabout at another
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.axial.position. Shifting of the shaft therefore places the

teeth of one of the two sections in engagement with the
gedr carried by the camstack shaft and provides rota-
tion of the camstack shaft at different speeds. In the

- embodiment set forth in detail below, twelve teeth are
~provided on one section of the axially movable gear

and one tooth is provided on the other section of that
gear for a speed reduction of 1/12 during the anti-
wrinkle cycle. With the face cam occupying 30° and the
normal-speed of rotation of the camstack shaft gear at
1/120 rpm, 120 minutes will be necessary for the cam
to rotate to a point where the axially shiftable shaft re-
turns from its shifted position. During this interval, the
drive motor will be pulsed to operate for ten seconds
every five minutes. It is therefore readily apparent that
an extended cool down period may be provided by em-
ploying only a small ‘portion of the timer dial.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects, features andsadvantages of the inven-
tion, its organization, construction and operation will
be best understood from the following detailed descrip-
tion of a preferred embodiment thereof taken in con-
Junction with the accompanying drawings, on which:

FIG. 1 is a perspective view of a dryer which may uti-
lize the present invention;

FIGS. 2 and 3 are partial sectional views of the timer
of the dryer illustrated in FIG. 1, FIG. 2 illustrating the
timer in one operational condition and FIG: 3 illustrat-
ing the timer in another operational condition;

FIG. 4 is a fragmentary perspective view of the gear
shifting apparatus of FIGS. 2 and 3;

FIG. § is a schematic representation which illustrates
the relationship of the anti-wrinkle switch at its control-
ling cam; )

FIG. 6 is a schematic circuit diagram of a dryer con-
trol circuit which utilizes the timer of the present inven-
tion and which may be used for the dryer illustrated in
FIG. 1; and :

FIG: 7 is a timer schedule showing the closing of the
timer contacts of FIG. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, the environment for a multi-
speed timer dryer control is illustrated. A clothes dry-
ing appliance: 10 is shown as comprising an enclosure
cabinet” 12 rhaving a control console 14 mounted
thereon and'housing a control device 16 for regulating
the drying operation. The control device 16 includes a
manually operable control knob 18 for selectively set-
ting the control device 16 for various drying cycles of
operation, as, for example, automatic or timed drying
cycles.

The enclosure cabinet 12 comprises a horizontal top
panel 20 and a horizontal bottom panel 22, a pair of
vertical side panels 24, a vertical front panel 26 and a
vertical rear panel 28. An access opening 30 is pro-
vided in the front panel 26 and is defined by an axially
in-turned flange 31. The access opening 30 has a clo-
sure door 32 cooperating therewith for loading and un-
loading the dryer 10.

. The dryer 10 further includes a drying container for
tumbling clothes in the form of a revolving drum 34
housed within the cabinet 12 and extending axially
from the front panel 26 to a bulkhead 36 which is
spaced forwardly of the rear panel 28. To encourage



3,886,802

3

tumbling action in the clothing being dried, a plurality
of circumferentially spaced baffles 78 (only one being
illustrated) are mounted on the inner surface of the
drum 34. The drum 34 includes a radially inwardly ex-
tending front closure wall 41 having an access opening
42 therein formed by means of an axially out-turned
flange 43. The flange 43 provides a forwardly extend-
ing bearing annulus which overlies and is suitably jour-
naled on the complementary flange 31 of the front
panel 26. It will be apparent from the foregoing that the
opening 42 into the drum and the opening 30 formed
in the front panel 26 are concentric, providing access
into the rotatable drum 34 from outside of the cabinet
12. The drum 34 is supported at the rear by a pair of
support rollers 48 (only one being illustrated) which
are mounted on the bulkhead 36. A raceway or circum-
ferential groove 50 indented in ‘the peripheral wall of
the rear portion of the drum 34 serves as a track for the
rollers 48, R

A motor 52, mounted: to_the bottom panel 22 in a
rear corner of the cabinet 12, rotatably drives the drum
34 by means of a drive belt 54 which extends around
the periphery of and in frictional engagement with the
drum 34 and around a motor pulley 56 mounted at one
end of a motor shaft 58. The other end of the motor
shaft 58 drives a blower 60 which is arranged to circu-
late air through the drum 34. The blower 60 is included
in a warm air system 62 positioned between the rear
panel 28 and the bulkhead 36.

In the warm air system 62, the bulkhead 36 serves to
enclose the open-ended rear portion of the drum 34
and provides a fixed rear wall in which to locate a pair
of spaced openings, comprising an air inlet 64 and an
air outlet 66. The blower 60 draws moisture-laden air
from the interior of the drum 34 through the outlet 66,
through a removable lint screen 68 and an air duct 70
to the blower 60, and then blows the air out of the cabi-
net through an exhaust duct 72. Air exhausted from the
drum 34 is replaced by ambient air entering the warm
air system 62 by way of an intake opening in the rear
panel 28 (not shown) and is drawn through a fresh air
duct 74, passing over a heater means 76 and into the
drum 34 through the inlet 64. The warm air system 62
thus circulates a stream of warm air through the drum
34 subjecting the clothing placed therein to a drying
environment to remove moisture from the fabrics while
the clothing is tumbled as the drum rotates.

Referring now to FIGS. 2 and 3, a partial sectional
view of the timer 16 is shown. The timer 16 includes a
casing 122 which houses a camstack having cams 129,
130 and. 131 carried on and rotatable with a shaft 137.
The cams 129, 130 and 131 control respective switch
contacts 136, 133 and 135. One end of the shaft 137
protrudes through the casing 122 and mounts the con-
trol handle 18 at the distal end thereof. The other end
of the shaft 137 has a gear 165 secured thereon to pro-
vide rotational movement of the cams under the con-
trol of a timer motor 144 and via an intermediate gear
train. A housing 127 is attached to the casing 122 and
has the timer motor 144 mounted on one side thereof.
The timer motor 144 is connected to drive the gear 165
by way of a gear train including gears 145, 146, 159,
160 and 164. A cam 141 is mounted for mutual rota-
tion with the gear 146 and includes one lobe 138. The
gear 164 is mounted on an axially movable and rotat-
able shaft 161. The shaft 161 is slidable in a pair of
bearings 162a and 162b, and is biased against a cam-
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ming surface 181 on the side face of the cam 131 by
means of a spring 163 which is carried about the shaft
161 and bears against the gear 160 and the bearing
162a. The cam surface 181 includes a cam lobe 180
which cooperates with the shaft 161 and the gear 164
(as a cam and a cam follower mechanism) to provide
two speeds of rotation of the gear 165 as is more clearly
illustrated in FIG. 4. The gear 164 comprises twelve
teeth, a tooth 191 being longer along the axis of rota-
tion than the other teeth. As the cam 131 rotates, the
gear i4 biased by the spring 163 against the cam sur-
face 181, drives the gear 165 through all twelve teeth
(FIG. 3).

When the shaft 161 contacts the lobe 180 it is moved
axially to the right as illustrated in FIG. 2 so that only
the tooth 191 is available for engagement with the gear
165. The speed of rotation of the gear 165 is therefore
reduced to 1/12 of its former speed whenever the shaft
161 is moved axially by the cam lobe 180. It is readily
apparent that during this interval each increment on
the timer dial is multiplied in time by twelve.

Referring now to FIG. 5, the cam 141 is depicted in
greater detail. The cam lobe 138 operates a switch ac-
tuator in the form of a plunger 139 once each revolu-
tion of the cam 141 to actuate a set of switch contacts
142 of a switch 140. In the preferred embodiment
shown, the cam 141 rotates at 1/5 rpm and the lobe 138
closes the contacts 142 for 10 seconds.

Referring now to FIGS. 6 and 7, connection of the
aforedescribed timer with other elements to form a
control circuit for a dryer is illustrated. Terminals L1,
L2 and L3 are provided in accordance with usual con-
structions of laundry drying apparatus for connection
to a commercial electrical supply. The heating portion
of the circuit is generally connected across the termi-
nals L1 and L3, usually 240 volts, 60 Hz, and includes
the series connection of the switch contacts 133 and
136, the heating element 76 and-a centrifugal switch
173 which is operated by rotation of the drive motor
52. The remainder of the dryer control circuit is con-
nected across the terminals L1 and L2, usually 120
volts, 60 Hz, and includes the switch contacts 133, a
door operated switch 175, the contacts 142 of the
switch 140, the dryer motor 52 and a normally open
push to start switch 170. The circuit also comprises the
switch contacts 135 connected in shunt relation to the
contacts 142, the timer motor 144 connected between
the door switch 175 and the push to start switch 170
and a relay winding 171 cornected in shunt relation to
the timer motor 144 and having relay contacts 172 con-
nected in shunt relation to the push to start switch 170
for maintaining the circuit energized upon release of
the push to start switch. The mechanical driving con-
nections between the timer motor 144 and the timer
contacts have been illustrated by broken lines, particu-
larly the driving connection between the timer motor
144 and the cam 141 and between the cam 141 and its
associated contacts 142.

The dryer motor 52 includes a start winding 166, a
centrifugal switch 167 for removing the start winding
from the circuit at a certain motor speed and a run
winding 168. The dryer motor 52 is coupled to rotate
the drum 34 which receives wet laundry.

Upon closure of the door 32, which in turn closes the
door switch 175, and manual operation of the timer
dial knob 18 to close the contacts 133, 135 and 136,
the push to start switch 170 is momentarily operated to
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complete an operating c1rcu1t for the relay wmdmg 171
over. the path including the terminal L1, the contacts
133, the contacts 175; the winding 171, the switch.170
and the terminal L2, Energlzatlon of ‘the winding 171
- causes closure of the contacts. 172 to prov1de continu-
ity of the electrical circuit across the ¢ contacts 170 upon
release of the switch 170. Electrical energy.is also sup-

6

more face cam surfaces on cam 131 and a multiple of

axial positions on gear 164 having different numbers of
teeth. ‘Although one form of a multispeed timer has
been disclosed in the illustrated embodiment of the in-
vention, many changes and modifications of the inven-

‘tion ‘may become apparent to those skilled in the art

. without departing from the spirit-and scope of the in-

plied by way of the contacts. 133, the. contacts. 175and

the contacts 135 to the windings 166 and 168 of the
motor 52. The motor begins to rotate and.iipon reach-
ing a certain speed the contacts 167 open to remove
the winding 166 from .the circuit. The centrifugal
switch 173 operates to complete the heater circuit over
the contacts 133 and 136 to energize the heating ele-
ment 76 so that drying may begin.

After the drying cycle of the program has been com-
pleted, the contacts 136 will be opened to open the en-
ergization circuit of the heating elements 76. This ter-
minates the drying cycle and initiates the cool down cy-
cle. After a predetermined time, the contacts 135 will
be opened to deenergize the motor 52 and initiate the
anti-wrinkle cycle; however, the timer motor 144 and
the relay 171 are not affected by the contacts 135 and
remain energized. The gear 165 will therefore continue

to rotate, rotating the shaft 137 and the cams 129, 130 -

and 131. As is evident from FIGS. 2, 3 and 4 the cam
surface 132 of the cam 131 opens the contacts 135.
When the contacts 135 open, the shaft 161 begins to
ride up on the cam surface of cam lobe 180. The gear
164 is therefore moved axially to another position and
only the gear tooth 191 now comes in contact with the
gear 165. The gear 165 is therefore driven at 1/12 of
the previous speed and therefore the cam 131 now ro-
tates very slowly. When the switch contacts 135 open,
the contacts 142 of the switch 140 are no longer
shunted by the contacts 135. Therefore, as the cam 141
rotates and closes the contacts 142 for ten seconds in
each revolution, the drive motor 52 will be energized
to tumble the drum 34 and the clothes within the drum
34 will be tumbled for that ten second period of time.
The drive motor 52 will continue to operate for ten sec-
onds every revolution of the cam 141 until the shaft
161 ceases to ride on the cam lobe 180 of the cam 131.
In the preferred embodiment shown, the gear 165 is ro-

tated at a speed of 1/120 rpm during the drying cycle.

when the gear 164 is in the position shown in FIG. 3.
The cam lobe 180 occupies 30° of the cam 131, or 10
minutes of drying time. However, when the gear 164 is
shifted to drive the gear 165 at 1/12 of that speed dur-
ing the anti-wrinkle cycle (FIG. 2), it will taken one
hundred and twenty minutes for the cam 131 to rotate
to the point where the shaft 161 returns to the cam sur-
face 181. During this period, the cam lobe 138 will ac-
tuate the switch contacts 142 for 10 seconds of every
5 minutes. At the time that the shaft 161 returns to the
surface 181, the cam 130 will open the contacts 133
and operation of the dryer will cease.

From the foregoing it can be seen that the objects of
the invention have been fulfilled in that an intermittent
tumbling of the clothes within the drum after the drying

“vention, I therefore intend to include within the patent

warranted hereon all such changes and modlfxcatlons

. as may reasonaably and.properly be included within the

. scope .of 'my contribution to the art.
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operation has ceased has been provided over an ex- |

tended period of time while utilizing only a small angu-
lar rotation of the timer dial 18.
I have disclosed my invention by reference to a spe-

cific illustrative embodiment of a two speed timer.

However, it will be appreciated that the principle may
be extended to provide many speeds by the addition of
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The embodiments of the mventlon in Wthh an- exclu-
sive property or privilege is claimed are defined as fol-
lows:

1. For use in a clothes dryer, a multispeed timer ap-
pliance control comprising:

a timer motor;

at least one rotatably mounted control cam for con-

trolling dryer operation; and

a gear train connecting said timer motor and said

cam in driving engagement, said gear train includ-

ing

a first gear connected to rotate said cam,

a shaft mounted for rotation and axial displace-
ment;

a second gear mounted on said shaft for engage-
ment with said first gear, said second gear includ-
ing a first section having a first number of teeth
and a second section axial displaced from said
first section and having a second number of
teeth, and

cam means movable with said first gear to cam and
displace said shaft to shift the gear ratio of said
gear train by engaging and disengaging said first
gear and the first and second sections of said sec-
ond gear,

whereby said first gear is rotated at a first speed when
said first section of said second gear is in engagement
with said first gear and at a second speed when said sec-
ond section of said second gear is in engagement with
said first gear, said first and second speeds differing by
said shift in gear ratio.

2. A multispeed timer appliance control according to
claim 1, wherein said cam means includes a face cam
carried on said rotatably mounted control cam.

3. A multispeed timer appliance control according to
claim 2, wherein said shaft includes an end which
contacts said face cam, and comprising means biasing
said shaft toward said face cam.

4. A multispeed timer appliance control according to
claim 3, comprising a second rotatably mounted shaft
having said control cam and said first gear mounted
thereon, and a manually operable knob mounted on
said second shaft for presetting said control.

5. In a timer appliance control for a clothes dryer,
said timer having a dial control knob and a camstack
of a plurality of cams is mounted on a rotatable shaft
and driven through a control program by a timer motor
via a gear train, the improvement therein of means for
driving the camstack at different speeds, comprising;

a first gear in the gear train connected to the shaft;

a second gear in the gear train including at least
first and second axially disposed sections having
different numbers of teeth for engagement with the
teeth of said first gear; means mounting one of said
first and second gears for axial movement relative
to the other; and
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means operable to displace the axially movable gear
to shift the gear ratio betwen said first and second
gears, )
whereby said first gear is rotated at a first speed when
said’ first section of said second gear is in engagement
"with said first gear and at a second speed when said sec-
ond section of said second gear is in engagement with
- said first gear, said first and second speeds differing by
'said shift in gear ratio. '
6. The improvement set forth in claim 5, further de-
fined in that said mounting means includes another
- shaft carrying said second gear and means for rotatably

3,886,802
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and slidably mounting said other shaft.

7. The improvement set forth in claim 6, further de-
fined in that said means operable to displace the axially
movable gear includes a cam mounted on the first-
mentioned shaft and in camming engagement with said
other shaft:

8. The improvement set forth in claim 7, further de-
fined as comprising means for biasing said other shaft

‘toward said cam.’

9, The improvement set forth in claim 7, further de-

fined in that said cam is one of said camstack cams.
* * % * *
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